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An Account of the Phænomena of a very extraordinary Au- 
rora Borealis ſeen at London; by Dr. Halley: Phil. Tranft. 
Ne 363. p. 1099. ; „ 

N Tue ſday Nov. 10. 1519 about five o'clock in 

—— the hex „Dr. Halley foie certain white 
ſtreaks in the ſky, that ſeemed nearly perpendi- 
cular; and which, whilſt he confidered them, 
appeared inſtantly to vaniſh, and ſoon after 
others as inſtantaneouſly to ſucceed them: He 


ſome part of the phænomena of the Aurora borealis, _ there 
appeared nothing like that Inminous arch, which was ſo often 
ſeen in the north; till looking up towards the zenith, he efpied 
an entire canopy of ſuch kind of white ſtriæ, which ſeemed to 
deſcend from a white circle of faint clouds, about ) or 8 degrees 
in diameter, which circle would ſometimes .vaniſh on a ſudden, 
and as ſuddenly appear again: The Dr..obſerv'd, that the center 
-of this place of concourſe was not preciſely in the zenith, but 
Vor. VII. Ne 1. A 2 * 


began to imagine, that this probably was to be 
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4 MEMOIRS vf the 
rather 14 degrees to the ſouthward thereof; which he was well 
enabled to eſtimate by a ſtar, that on each return thereof ſhewed 
itſelf about the center of the circle: This ſtar is the 33d of the 
great bear in Zycho's catalogue, whoſe diſtance from the pole at 
that time was 52 and 2, and which about £ an hour after five 
that morning paſs'd the meridian; ſo that thoſe rays centered 
very nearly on the meridian itſelf: It was a very agreeable ſight, 
till ſuch time as day-break began to obſcure theſe lights, which 
were but faint tho' ſufficiently Eadie; none of them came 
lower than to about 30 or 40% of altitude, and they ſeemed not 
to haye afcended from the horizon. The ſky was perfectly ſerene 


and calm; which ſeems to be one of the concomitant circum- 
ſtances, attending the Aurora bhorealis, of which this was cer- 


tainly a ſpecies; ſor, the night following a ſtrange ſtreaming of 
light was ſeen in the air, which the Dr. obſerved from ; an hour 
alter 9 till xx o'clock, when there came ſo thick a fog as to put 
an end to his proſpect: But during all that time there aſcended 


out of the E. N. E. and N. E. a continued ſucceſſion of whitiſh 


ſtriæ, ariſing from below; and after changing into a ſort of lu- 
minous ſmoke, paſſed over head with an incredible ſwiſtneſs, not 
inferior to that of ligbtning; and in ſome part of its paſſage 
ſeemed gilded, as it were, or rather as if the ſmoke had been 
ſtrongly illuminated by a blaze of fire below: Some of the 


ſtriæ would begin high in the air; and a whole ſet of them ſub- 


ordinate to each other, like organ- pipes, would preſent them- 
ſelves with more rapidity than if a curtain had been drawn from 
before them; ſome of which would die away where they firſt ap- 
apeared, and others change into a luminous ſmoke, and paſs on 
to the weſtward with an incredible ſwiftneſs; and the Dr. is of 
opinion, that had it not been for the moon, then 10 days old and 
very bright, this, for the time, would have been as conſiderable 


an appearance, as that of the 6. of March, 1716. 


An Account of the ſame Appearance, ſeen at Crawys Mor- 
chard in Devonſhire; y Mr. Maunder. Phil. Tranſ. 
N“ 363. p. II0I. 

N the 26. of October 1) 19, between y and 8 o'clock in the 

evening Mr. Maunder obſerved ſome ſmall appearance of a 
ſurpriſing light (reſembling thoſe deſcribed in a former Tranſ- 
action ard ſeen on March the 6. 1716.) v:5. 3 or 4 conſiderable 
coruſcations in form-of pyramids, of a reddiſh colour ——_ 


to yellow, which roſe about 50 degrees above the horizon, an 


continued but a few minutes: But the north part of the _ 
= 14 | ſphere 


ſphere was very bright and red all the evening, both before and 
after till 10 o'clock, if not longer. | 

On the 10. of November theſe lights were ſeen again about 
four in the morning, of which ſome ſaid, that the element open'd 
(as iy cena it) ſometimes at one place, and ſometimes at ano- 
ther; from whence iſſued great. ſhining lights that continued a 
while, and then vaniſhed by degrees, and the holes cloſed up 
again : 'This continued till day-break. 

The following roving, r. Maunder coming from Tiverton 
about 4 an hour aſter eight, he obſerved the north part of the 
horizon very * and reddiſh (notwithſtanding the moon being 
about 10 days old was then in or paſt the meridian, and {hone 
very bright) in a ſhort time the ſtreaming luminous rays began 
to appear very plainly, ſome in one ſhape, and fome in another; 
ſeveral of them reſembling cones or pyramids, but moſt of them 
ill terminated ; ſome of which mounted very high, almoſt to 
the zenith, to which place or near it, they all or moſt of them 
ſeemed to point: Soon after there appeared a long ſtreak about 
30 degrees, parallel to the horizon, and about 15 or 20 degrees 
diſtant therefrom and about two or three degrees broad; but ill 
terminated and of a fiery red colour, which emitted ſome of the 
{ame ſtreaming beams towards the zenith: About 6 or ) minutes 
after there appeared (ſomewhat ſuddenly) a circular figure like 
an Tris, but twice as broad, and of a pale colour: The eaſt 
part was terminated by the horizon at full eaſt, if not ſomewhat 
to the ſouth, and the weſt end about north-weſt ; the upper part 
of its arch being 50 or 60 degrees high, a great _ uminous 
rays darted therefrom upwards and downwards (or elſe croſſing 
it from the horizon) at oblique angles pointing to the zenith, eſ- 
pecially, from the north eaft part: This continued, as near as 
Mr. Maunder could conjecture, about 8 or y minutes, when it di- 
vided and diſappeared: After an interval of 3 or 4 minutes, aro- 
ther [ris-like figure appeared (of a colour, as it ſeemed, paler 
than any of the ſtreaming lights had been) whoſe diameter was 
leſs than that of the former, and ſhewed- more than a ſemicircle 
above the horizon, the upper part of its arch approaching near the 
zenith; he could not obſerve any rays to pais from, or a-croſs 
this, as from the other; the center of this laſt was much more 
to the welt than that of the firſt: Aſter continuing about a minute 
or two, it began to break in the upper part of its arch, and ſhin- 
ing particles, emitted from both its broken ends towards the ze- 
nith (to which they were near before) or rather a little beyond it 
to the ſouth or ſouthweſt, there formed a fort of corona, owe 
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it was ſome what incurvated towards the ſun; and what was ſeen 
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vated ſomewhat like flames reverberated on the arch of an Ovens 
It ſeemed to Mr. Maunder and others to be finely tinged. with. 
various colours, red, yellow and blue, Sc. and emitted every 
way, excepting ſouth and ſouth-weſt, long flame-coloured rays: 
After this had continued about two minutes, its ſhining light 
abated, and it left behind it for ſome minutes ſomething like a 
whitiſh light, and in colour reſembling that which the light on 
the 19. of March 1719 left behind it, after the fiery particles 
were extinguiſhed, but thinner. | 

It is to be obſerved, that all this while the moon ſhone very 
bright, from which this corona was not very far diſtant, perhaps 
not 20 degrees to the north-eaſt : After this there continued to be 
emitted ſeveral fiery coloured or yellowiſh ſtreaming lights, ſome- 
times more, ſometimes leſs, now here, now there, all along the 
north part of the hemiſphere; but moſtly from the north north- 
eaſt : All this while ſomething like ſmall whitiſh clouds (which 
appeared to Mr. Maunder to move towards the zenith, or to 
point a little more ſouthward, but diſappeared as they ap- 
proached the moon) were driven very ſwiſtly and at very ſhort 
intervals, moſtly coming from the eaſt and north-eaſt, but ſeveral 
likewiſe from north and north-weſt: Mr. Maunder took but lit- 
tle notice of this at firſt ; ſuppoſing it had been nothing but the 
reflection of the other lights, or the ſhadows of the clouds 
(which the north parts were pretty full of) as the ſtreams of 
light paſſed behind them; but at laſt he obſerved, that when 
the lights abated at any time, this kind of clouds continued to 
fly as ſwift and frequent as ever. This he obſerved till 12 or x 
o'clock next morning; ſeveral others ſaw it next morning till 
almoſt break of day, when it appeared. much more red and fiery 
than it was in the evening, the moon being then, probably, ſet: 
Some people obſerved tall cones to ariſe in the eatt, and to be 
2 the weſt pretty ſwiftly in an erect poſition. 5 


A farther Account of the ſame appearance, as ſeen at Dub- 
lin zz Ireland. Phil. Trant. N* 363. p. 1104. 


N the 10. of November, 1719. at Dublin there were ſur- 
priſing lights obſerved in the northern {ſemicircle of the ho- 
rizon: The afternoon was very calm and ſerene; about fix 
o'clock in the evening the ſky was tinged with a ſtrange kind of 
light, and ſome ſtreams began to project from the north and 
north-eait; one of them aroſe about north by eaſt, and was 
nearly a ſubtenſe of an arch between that and ſouth weſt by weſt; 


of 
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of it (for, the north part of the horizon was concealed b houſes) 


very much reſembled the tail of a comet: About the ſame time 
there was one or two that aroſe in the eaſt, aſcending ob- 


liquely, fo as to leave the zenith ſeveral degrees to the north- 
ward. 8 | | | | 


? 


Theſe ſtriæ continued to appear and diſappear alternately till | 
towards 8 o'clock in the evening; they were pyramidal, and 


their vertices frequently projected ſeveral degrees to the ſouth of 


the aenath.. ß | | 
Between 9 and Io o'clock this Gentleman was agreeably ſur- 
riſed with a kind of coruſcation or flaſhing, that ſhewed ieſelf 
etween 20 and 60 degrees from the zenith, in the ſouth or ſouth 
by weſt; and which from 4 or 5 and ſometimes from more 
places at once, darted with a velocity not much inferior to that 


of lightning; and by interfering with each other produced a 


beautiful tremor or undulation in that ſubtile vapour, which re- 
ſembled the beams of the ſun, reflected on a cieling from the 
ſurfaces of two or three baſons of water: Theſe undulations of 
light were only viſible at the inſtant of coruſcation, and were of 
a pale whiriſh colour, ſomewhat reſembling the flaſhes, pro- 
duced by the violent agitation of mercury in an exhauſted re- 
ceiver; dur o ſtrong, that a Gentleman, who about that time 


happened to be in a room without a candle, took it for common 
1ightning: Thus it continued inceflantly for more than an hour; 


during which time ſeveral lucid area's, like ſmall clouds, diſco- 
vered themſelves in the pure ſky ; and after they had continued 
about five or fix ſeconds of time, as near as could be conjectured, 


'would inſtantaneouſly diſappear ; moſt of them pretty much re- 


ſembled a very thin white ſmoke or vapour illuminated by the 


full moon. 


About 4 after 10 o'clock, this vapour was almoſt ſpent, or by 
a briſk gale at ſouth by weſt diſſipated and driven to the north- 
ward ; at which time between the weſt and north a vaſt body 
thereof, reſembling a very bright flame-coloured crepuſculum, 
ſeemed to be fixed: From this baſis ſeveral beams or ſtriæ of 
ſhining matter were emitted at uncertain intervals; and tho! it 
was not ſo ſenſible to the eaſtward of the north, yet ſeveral huge 


. Pillars were alſo emitted from thence 3 one of which aroſe di- 


rectly under the pole, and both as to its bulk and denfity fo far 
exceeded all others that had preceeded it, that the ſmalleſt print 
might have been read by the light thereof, had not that of the 

moon (which ſhone very bright) pretty much effaced it: It was 
tinged with a kind of yellow and violet colour: In about * or 
8 | | three 
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three minutes time it died away, and was ſucceeded by others of 
an inferior order. It was now about 4. after 11 o'clock, when 
nothing but repeated phaſes of the ſame appearance preſented 
themnſelves to view; the vibrating motion had ceaſed; the vapom 
ſhewed itſelf no longer in lucid area's ; the ſtreams of 'hght 
were not ſo frequent, and thoſe more languid than hefore; and 
Get bright aurora having ſettled near the horizon, this-Gentle- 


man concluded the ſcene was at an end, and accordingly gave 
over the queſt of new phænomena, only he obſerved, that * 5 


N. E. there appeared ſome clouds that reflected an unuſual Kind 


of reddiſh hight, | it at door belle 
On the 24. of Nov. the ſame phænomena were repeated, 
tho? not with the ſame variety: About $ after 10 o'clock at night, 
a vaſt body of ſhining matter was collected between N. W. 4 
W. and N. by E. in the form of a ſegment of a circle, wh 

center was about 25 or 30 degrees below the horizon; from its 
periphery a few ſhort pyramidal ſtreams of the ſame luminous 
vapour aſcended by a flow and nearly uniform motion, and were 


exceed ing rare, ſo as not to efface the ſmalleſt of the fixed ſtars, 


and in a minute or two vaniſhed: It was very remarkable, that 
the light which that collection of vapour emitted was ſo great, 
that in the otherways dark night, this Gentleman could thereby 


(at & after 10 o'clock) read the title of the Phil. Tranſ. which 
then happened to lie on his deſk; and at four or five yards diſ- 
tance ſee the ſmalleſt books in his ſtudy. W e, 941i yc0ls 


An Account of another very conſiderable Aurora borealis ab- 


| ſerved at Sreatham in Surry ; by Mr. Hearne, Phil. Tran, 

Ne 363. p. 11079, F 
R. Hearne, having ſeen Dr. Halley's account of the co- 
L ruſcations in the evening and morning of November 10. 
1719. found the obſervations matle on that appearance very agree- 
able to what he himſelf had obſerved the evening of this day 
and to what he did not obſerve at that time, but had an oppor- 


tunity of obſerving in the night of December 11. much mare 


plainly than Dr. Hailey had in the night of November 10, + 
December 11. about one o'clock at night (or rather in the 
morning of 'December 12.) he obſerved coruſcations of a much 
different colour, and in a very different manner from any he had 
ſeen before. i 7 5 
The ſtreams of light that darted upwards from the horizon 
ſeemed to be at a conſiderably greater diſtance; but not at 
all in leſs quantity than thoſe of Nov. 10. But their meeting 
ö In 
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in a point near the zenith, and forming there a kind of canopy, 
was what was particularly remarkable in the manner of the 


coruſcations, now different from thoſe of Nov. 10. 

The ſtreams of light roſe from the horizon only towards the 
north, and on each hand towards N. E. and N. W. but near 
the zenith a canopy was form' d of ſtreams of light, meeting 
in a point, not only from thoſe quarters, but alſo from the 
ſouth, Sc. only they extended downwards from the zenith 
but a little way to thoſe points, and were neither in ſo great 


quantity, nor quite ſo bright as thoſe northwards : At firſt 


Mr. Hearne took the point in which the ſtreams met to be 
exactly the zenith; but upon obſerving it ſomething longer, 
he found it a few degrees to the ſouth of the zenith: The 
ſtreams of light, near the zenith, that form'd this canopy, were 
- 1 u_— bright colour, and in great quantity darted yery 
r ns 7 ö 

On ch fide of the north towards E. and W. (but not ex- 
actly in the north itſelf) from about 10 or 15 degrees to 40 or 
50 above the horizon, the ſtreams were of a glowing red 
colour ; whereas all he had ſeen before were very pale: The 
redneſs reſembled that of a burnt brick, and remain'd for a 
few minutes, like that track thro which the meteor paſs'd in 
the ſpring, 3 | 

The ſtreams appeared of this fierce colour, when Mr. Hearne 
firſt obſerv'd the coruſcations, and continued ſo for ſome time, 
till the redneſs ' wearing off by degrees, in about a quarter 
of an hour they appear'd of the uſual paleneſs, when he left 
them ſtill forming a canopy near the zenith, as above deſcribed. 

The air was very calm and ſerene, not a breath of wind 
ſtirring; as it was likewiſe Nov. 10. 3 

The moon was now a day or two older than it was Nov. 10. 
and a good deal farther to the weft than when he obſerv'd the 
coruſcations that night, being then near full ſouth ; ſhe had 
now round her what is commonly call'd a burr, and larger than 
ordinary, and ſeveral very lucid clouds at a little diſtance. 


Aſtronomical Obſervations for the Tear 1719. Phil. Tranſ. 
Ne 363. p. 105 Translated from the Latin. : 

O £793 ER 10. 1118 in the morning Jupiter applied to 
the teleſcopic ſtars, whoſe places, Mr. Pound (on occaſion 

of the firſt appearance of the comet in 1680, of which vide 
Phil. Tan, Ne 342) diligently enquired into, and which 


being verified he communicated to the Royal Society, togethes 
Vor, VII. 2. B 


with 


. 
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_ F: with an accurate obſervation of a near tranfit of Fupiten and 

14 | agair. another February 11. immediately after the oppoſi tion 
BE || of the ſun and Jupiter. 

In the beginning of Jan. 1719 the 8 of the ſtars WCre as 

follows, , 


Long. | N. Lat.] Tong. | N. Lat. 
K 29 59' 431} 1? 7 50% a M5 47017 28 54“ 
wr o t WT WW ˙ $3 56-7 


c N © 1 


Where it is to be obſery d, that the ſtars d and e have pre- 
. ciſely the ſame declination this century; and that x is a very 
{mall ſtar, and for that reaſon omitted i in the former deſcrip- 

tion. 

On the 9. of October. 1718. 17h. 50 equated time, Jupi- 
ters eaſtern limb touch'd the line that joins e and c; and at 
the fame time his centre was diſtant from & 21' 20”, and from 
c 16' 25”, and from d 19' 35“; the ſmall ſtar x being near 
Jupiter, was hid and obſcured by hislight. 

On the 11. of December 18h. zo! equated time, Saturiis 
centre was diſtant from Bayer's uy in Libra 28' 32”, and more 
northerly than that ſtar 47 31”: Hence Mr. Pound concluded, 
that Sarurn's place was . 10˙ 41 10“, with 2% 16“ 45” 
N. Lat. 

On the 11. of February, 1719, 6h. 56' and 4 equated time, 
oy 3 of  Fupiter (then retrograde) was diſtant from the if 
ſtar d 100 

At. 6h. 580 and The ſame center was diſtant from e 2 a 

gh. 37 and 4 The diſtance again taken from d 10 9 


9 43 and+ Again from e 6 11 
9 49 and 2 7 Fupiter's centre was diſtant from 4 25 21 
958 and + From the ſmall ſtar x 2438 


About 5h. Fupiter s eaſtern limb toueh'd a line drawn thro' 
x and CE therefore, Jupiter was at that time in 6" of my with 
1 16' 30” N. Lat. 

On the 13. of February 8b. equated time, the declination 
of Jupiter's center, as meaſur'd by the micrometer, was more 
northerly than that of both the ſtars 4 and e117. 357, and at 
$h. 20' the ſame difference was found 11 36”, But at 8h. 48 
Fupiter's center was diſtant from e 19 40”, 

On the 22. of April 10h. 45 ' equated time, Saturn's centre 
followed # of Livra 4” ard 7 of ame, Of 1 '8” R. AW 


] ands 
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| But he was found by the micrometer to be more northerly 


than the fix'd ſtar 35 25”: But in the Caral. Britan. the ſtar 
was at that time in 10” 16' 8“ m, and 2* 3“ 54” N. Lat. 

On the 16th of May 8h. eq. time Zupzirer followed Cor 
Leonis 1* 34 and 2 R. Aſcenſ. but was more northerly than 
that ſtar 41” and & of time, that is, 10“ 5” of an arch of the 
heavens. | - 

The ſame night at 15h. 18“ app. time Mr. Stephen Grey 
obſerv'd, that Mars, as to R. Aſcenſ. followed the eaſtern 
ſtar in Capricorn's tail 16 15”; and at the ſame time was but 
11“ more ſoutherly than the ſtar. 

On the 7th of Zune 1oh. 15' app. time, Jupiter being 
direct, return'd again to the above-mentioned teleſcopic ſtars, 
and then followed the ſtar d 35 R. Aſcenſ. And at 10h. 30' 
the fix'd ſtar was diſtant from Jupiter's neareſt limb 4“ 18”. 


On the 8th of Zune roh. 20 Jupiter followed the other ſtar 


er 30“ R. Aſcenſ. and the diſtance of Zupirer's neareſt limb 
from the ſtar was immediately taken by the micrometer 
7 20's | | | \ , | 
On the 5th of July Sh. 26' app. time, Jupiter and Venus 
were in cloſe conjunction ; and ſhe being then more northerly 
preceded Jupiter in R. Aſcenſ. 1' 20”. The mean diſtance 
of their centers from 10 ſeveral obſervations was 13' 36”. 
Theſe three obſervations, made at London, were communica- 
ted by Mr. Folkes. 4 . : 

On the 3. of Auguſt 12h. 200 eq. time, Mars being almoſt 
acronic followed the ſtar which preceeds Zayer's 7. in Aua- 
rius 10. 58” of time, or 2* 44' 57” R. Aſcenſ. and he was but 
36” more ſoutherly than the ſtar : Whence having the place 
of the ſtar in the Caral. Britan. the place of Mars will be 
7* 10' 19” of X with 6® 38“ 10“ S. Lat. | 

On the 1cth of Auguſt 11h. 50' eq. time Mars follow'd the 
leſſer ſtar, which preceeds 2 in Aquarius 1* 39' 30” R. Aſcenſ. 
but was more ſoutherly than the ſtar 10' 42”. 

Ona the 16th of Auguſt jh. 18' eq. time Spi 
ceded Venus's center 5” and + of time, or 1'20” R. Aſcenſ. 
and was more ſoutherly than the planet 18” and 7 of time or 
33 156. oj 3 ; 

On the 19th of Auguſt Mars, being acronic the day before 
and near the earth, was obſerv'd near two contiguous ſmall 
ſtars, the northern of which was in 3 5' 59” of X with 6 6 
and 4 S, Lat. but the other being more ſoutacrly was in 
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3 5' 30“ of KN, with 6* 10“ and 2 8. Lat. nearly: But at 
Toh. 40' eq. time Mars followed the ſoutherly ſtar: 41' 40% 
R. Aſcen/. and was ſtill more ſoutherly than the ſtar 5” 50”. 
On the 18th of Seprember gh. 20' eq. time Mars was obſerv'd 
to preceed the 53d ſtar of Aquarius in Catal. Britan. 3' 45” 
of time or 56' 24” R. Aſcenſ. and at the ſame time the ſtar 
was but one diameter of Mars more northerly than his northern 
limb. The place of the ſtar was in 29' 37“ and & of x; with 
4 48“ and 2 S. Lat. . 5 
On the zoth of October 5h. 45 app. time in the evening, 
Mars was near the two contiguous ſtars next Bayer's h. in 
Aquarius, and which are the 73d and 94th of Aquarius, in 
Catal. Britan, He had paſs'd the ſtreight line drawn thro' 
them, and the angle form'd at Mars's center was a right angle 
as to ſenſe: The northerly of the two ſtars had the ſame 
declination with the ſouthern limb of the planet. At zh. 53' 
the diſtance of the ſtar from - Marss center was 2' 30”. At 
zh. 56' Mars's center was diſtant from the third and more 
ſoutherly ſtar at þ or the 75th of Aquarius 17 4“. At 6h. 18 
his center was diſtant from the northern or 73d ſtar g' 5”: 


Hence we may conclude, that Mars was in conjunction with 


the northern ſtar at 5h. 30“ nearly, and had left it only 1“ to 
the north. The place of the ſtar by the Catal. Britan. was 


at that time in 10® 29' of „ with 1® 4o'and 1 8. Lat. The 


74th ſtar was in 1029“ 50 of X with 1? 44 and 2 8. Lat. 
On the 16th of November roh. 18' eq. time, Venus preceeded 
the ſouthern ſcale pf Libra 313“ of time, or 48' 23” R. Aſcenf. 
and at the ſame time the center of the planet was more nor- 
therly than the fix'd ſtar 5' 45”. Venus was ſtationary, as it 
were, at her aſcending node. We” EO 
On the zd. of December 19h. eq. time Saturn preceeded 
the third ſtar near & of Libra, or the 2gth ſtar of Libra 
in Catal. Britan. 46” of time or 11' 32“ R. Aſcenſ. But he 
was more ſoutherly than the fix'd ſtar 15 29”, the difference 
being taken by the micrometer: Whence Saturn's place was 
in 2o' 25” and 5 of , with 2® 5' and x N. Lat. 
In Phil. Tranſ. No 3 5, there is an account of a lunar 
eclipſe, obſerv'd at Cambridge in New England on the 15th 
of March p. m. 1717 O. S. but in England it could not be 
ſeen by reaſon of. clouds; the ecliple ended: there at Ih. 42 
ard 3, which was the only obſervation had of it at that time: 


Bet afterwards Admiral Candler brought from America and 


Com- 


ROYAL SOCIETY. 13 


communicated the phaſes of that eclipſe, obſerv'd at Lina in 
Peru by S. Petro Peralta, Profeſſor of Mathematics, and 
publiſid there. . | 

The eclipſe began at Zima at Sh. 41“ 8”, and ended at 
11h. 19' 55”. 3 

pits, Candler himſelf obſerv'd at the iſland of Virgin 
Gorda the eclipſe end at 12h. 13“ P. mn. the ſky being then 
very clear. 3 | | = 

In the Memoirs of the Royal Academy at Paris for the 
year 1717, there are two obſervations of this eclipſe agreeing 
pretty well with each other, the one by M. 22 and the 
other by M. De la Hire in the Royal Obſervatory at Paris: 
The latter eſtimated the beginning at 13h. 54“; but the end 
with greater certainty at 16h. 38' 10”: The former cſtimated 
the beginning at 13h. 55, and the end at Ich. 38“ 25”: The 
—_—_ obſcuration according to M. De la Hire was ſeven 


digits and 4; and according to M. Caſſins ſeven digits and +. 


Hence, the end having, as it ſeems, been obſerv'd at each 


of the ſaid places with greater accuracy, the differences of 


Long. of Paris and Lima will be 5b. 18“ 20”; between Paris 
and Cambridge in New England 4h. 55 50“; between Paris 
and the iſland of Virgine Gorda 4h. 25 20”: From which if 
you ſubſtract 9 400, the Long. of Lima to the weſt of London 
will be 55* 10'; of Cambridge in New England 71 and £, and 
laſtly, of Virgine Gorda 63 55': Whence the geographical 
fituation of the neighbouring iſlands may be corre&ed with 
certainty. 5 
On the gth of Seprember 1717 in the evening another eclipſe 
of the moon was obſerv d at Paris by the ſame gentlemen and 
M. Maraldi; at London, the end was obſerv'd at the Royal 
Society's houſe at yh. 26'; at Paris M. Caſſini obſerv'd it at 
7h. 34 50”; M. Maraldi at Jh. 35' 30“; and M. De la Hire 
at Th. 34' 15”; and at the ſame time at Norimberg M. Wurt- 
zelbaur obſerv'd it at h. 10 45“: Hence, eſpecially by 
Maraldi's obſervation, is confirm'd the difference of meridians 
between London and Paris, viz. 9 30“; as alſo between 
London and Noremberg 44' 45”, as we have often found it 
before: Moreover, on the fifth day after the eclipſe, to wit, 
the 14th of Seprember in the evening, at Paris the moon hid 
Palilicium, being accurately obſerv'd there by M. Maraldi 
and M. De Lie the younger; at gb. 1135 the ſtar diſap- 
on over againſt the Macula Grimalds or Palus Mareotis; 
ut at 10h. 3 55” it emerged out of the obſcure limb of the 
| | | moon: 
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moon: As to the obſervation of this occaltation at London vide 
Phil. Tranſ. Ne 357. „„ 3 

Theſe obſervations, in which equated time is applied, were 
communicated by Mr. Pound; and being taken with a 15 
foot teleſcope, may be depended upon as very accurate. 


Some Remarks on an Eſſay of M. Caflini's, wherein he pro- 
Poſes to find by Otſervation rhe Parallax and Magnitude 
of Sirius; by Dr. Halley. Phil. Tranſ. N“ 364. p. 1. 


N the Memoirs of the Royal Academy of Paris for the 
year 11), there is a very remarkable eſſay by M. Caſſini, 
concerning the annual parallax of the fix d ſtars, and parti- 
cularly of Sirius; and in concluſion, he determines the diame- 
ter of Sirius to be as much bigger than that of the ſun, as the 
diameter of the ſun is greater than that of the earth, which he 
ſuppoſes to be 100 times: Now the diſtance from the ſun to 
the earth being certainly about 100 diameters of the ſun, it 
will follow, that the globe of Sirius muſt be a ſphere, whole 
diameter muſt equal the diſtance between the earth and fun. | 
Io prove this, he tells us, that he made uſe of an excellent 
teleſcope of 34 French feet or 36 Enghiſh, with an aperture 
of bur one inch and a half, to take off the ipurious rays of the 
ſtar, which then appeared round and ſufficiently well defin'd ; 
and comparing his body to that of Jupiter (which he ſays was 
then 50” diameter) he found the diameter of Jupiter to be 10 
times greater than that of the ſtar, which, conſequently, 
dee. ſeen under an angle of about 5” ; which is M. Caſſini's firſt 
Ontlon. | 
: Then he tells us, that to make the obſervations of the pa- 
rallax of this ſtar with all the exactneſs poſſible, he made uſe 
of a teleſcope of three foot in a copper tube, having fixed, in 
the common focus of the two glaſſes, four threads croſſing each 
other in the center under angles of 45 degrees: This tube he 
firmly fix'd to the plane of a mural arch, which had been 
upwards of 30 years immoveably cemented to the wall of the 
Royal Obſervatory; to which he choſe to fix it, becauſe of its 
lolidity, and its being, therefore, the leſs liable to ſhake; for, 
having ſtood 30 years, there was no fear of its ſettling any far- 
ther in the ſpace of one year; beſides, it might eafily be per- 
ceived if any ſuch alteration ſhould happen to ii. 2 
M. Caſſini having, there fore, fix'd his three foot tube as 
above; ſo that about the beginning of Abril 1714, N. 8. 


( Dr. Halley ſuppoſes, becauſe Sirius was at that time in ſquare 
14 » to 
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to the ſun) the ſtar being exactly in the meridian, paſs'd over 
the center of the tube, he obſerv'd, that on the 2oth of _4prit 
the ſtar touch'd the horizontal thread with ,its under edge, 
being apparently all above it in the inverting tube, but really 
below it. On the 15th of May and 6th of * it paſs'd again 
by the center. On June 27. it appear'd a little under; — on 
Fuly 9. it was found to touch the under part of the thread: 
On October 5th it again paſs'd by the center; but on December 
29th it touch'd the upper part of the thread: January 18th 
1715, the coldeſt day of that winter, it paſs'd exactly by the 
center; and on the 27th of March and the iſt of April it 


almoſt touch'd the upper fide of the horizontal thread, from 


which it ſeemed a little ſeparared: But on Zune 5th it paſs'd 
a little under the center; and on Zune 29th the ſun being then 
in conjunction with Sirius, it paſs'd under the thread, ſo as to 
touch it with its upper edge: Whence it appears, that in the 
ſpace of a whole year, there had been no other variation of the 
meridian altitude of Sirius than the breadth of the thread, 
which appeared equal to the diameter of the ſtar, which 

M. Caſſini takes to be five, or at moſt fix ſeconds. 
Suppoſing this to be ſo, M. Caſſini then ſhews, that the 
whole diameter of the annual orb is tothe diſtance of S7rius, as 
the fine of 5 to the fine of 39 33“ the Lat. of the ſtar : Whence 
the aforeſaid immenſe magnitude of its body is a neceſ- 
fary conſequence. £ | 
But before this be entirely admitted; it may not, perhaps, 
be amiſs to enquire, whether the ſuppos'd viſible diameter of 
Sirius were not an optic fallacy, occafioned by the great con- 
traction of the aperture of the object glaſs: For, we all know, 
that the diameters of Adebaran and Spica Virginis are fo 
ſmall, that when they happen to immerge on the dark limb of 
the moon, they are ſo far from loſing their light gradually, 
as they muſt do, were they of any ſenſible magnitude, that 
they vaniſh at once with their utmoſt luſtre, and likewiſe 
emerge in a moment, not ſmall at firſt; but at once appear 
with their full light, even tho' the emerſion happen very near 
the cuſp; whence if they were four ſeconds in diameter, they 
would be many ſeconds of time in getting entirely clear of the 
limb: But the contrary appears to all thoſe that have obſerv'd 
the occultations of theſe bright ſtars; and tho? Hrius be bigger 
than either of them, yet he is by far leſs than two of them ; 
and conſequently, his diameter to theirs 1s leſs than the ſquare 
root of 2 to 1, or than 14 to 10: whence, in M. 3 
excel - 
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excellent 36 foot teleſcope, thoſe ſtars ought to be about 4” in 
diameter; and they would undoubtedly appear fo, if view'd 
after the ſame manner; whereas, we are otherways aſſur d, 
that they are leſs than a fingle ſecond in diameter; the great 
ſtrength of their native light forming the reſemblance of 3 
body, when it is nothing elſe but the ſpiſſitude of their rays. 
As to the other part of the argument, to wit, that the alte. 
ration of the declination of Sirius, on account of the acceſs of 
the carth in December and its receſs in Zune, amounts to 6“; 


Dr. Halley only remarks, that, beſides that a radius of three 


foot, ſuch as M. Caſſini's ſeems to have been, is ſomewhat too 
ſmall for ſo extremely nice an obſervation; 6” being ſubtend- 
ed by the gs part of an inch; ſome of the above-mentioned 
obſervations plainly ſhew, that the refraction of the medium 
did intermix with thoſe differences, that might be occaſioned 

by the parallax. | 


But the principal objeRion againſt the concluſion of this 
argument, ſeems to be, that the meridian altitude of Sirius at 


Paris being under 25 degrees, the ordinary refraction of the 


ſtar is 1 55” or 115 ſeconds; and the barometer riſing and 
falling upwards of two inches in 3o, ſhews, that the denſity 
of the air, on that account, may be +; part more at one time 
than another: Whence the refractions being always propor- 
tional to the denfity of the medium, as it has been often de- 
monſtrated by Mr. Hauksbee, both in vacuo, and in a twice or 
thrice condens'd air; it is plain, that in that altitude, the re- 


fraction of a ſtar may differ about ſeven or eight ſeconds 


or 15 part of 115”, which is more than the whole . parallax, 
ſuppos'd to have been obſerv'd. | F792 14 

It were to be wiſh'd, that M. Caſſini would try this matter 
by the Lucida Lyræ, inſtead of Sirius, which tho! ſomewhat 
leſs than him, is as near to the ſolftitial colure, and has much 
greater Lat, being but 28 degrees from the pole of the ecliptic, 
whence its parallax would be ſo much greater; and at Paris 
being within 10 degrees of the zenith, the grand objection of 


the difference of refraction would be almoſt entirely remov'd. 
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An Account of the external maxillary and other ſalival 
Glands; as alſo of the inſertians of all the Lymphatics * 
(both above and below the ſubclavians) into the Veins ; by 4 
Dr. Rich. Hale. Phil. Tranſ. N* 364. p. 5. 1 
18 E external maxillary glands in brutes are of the conglo- 1 
merate kind; they lie externally, laterally, lengthways, on 1 
the lower jaw, partly under the depreſſor labiorum, and partly un- | 
der the buccinator : A ſtrong membrane intervenes between thele 2 
glands and the jaw on one fide, and between them and the buc- 1 
cal glands on the other ſide: They are more or leſs red, like the 4 
pancreas, according to the quantity of blood remaining in them; 1 
otherways their ſubſtance is white. | | 7 
Theſe glands receive arteries from the external carotids; veins 
from the external jugulars, and nerves from the third branch of 
the fifth pair. D — | 
The number of excretory ducts from theſe glands is not always 
the ſame in the ſame ſpecies of animals: In cows generally 14 are 
diſcovered by the probe ; their orifices are lect about -four 
times leſs than their duds ; every duct is about + an inch from 
the next; thoſe in the middle of the glands are largeſt, becauſe . 
there the glands are broadeſt and thickeſt ; The ducts neither 
communicate with each other or with the buccal; every duct is 
formed of leſſer ducts united together, which riſe from the lo- 
bules (throughout the whole ſubſtance of the glands) which con- 
ſtitute each diſtin lobe, and has the ſame ſtructure with the pan- 
creatic duct; each lobe is depreſſed on its fides, where it is joined 
to other lobes; and between the lobes ſeveral buccal glands are 
interſperſt. | . 
In calves ſeldom more than 6 or 5 dufts admit any probe; 
when the animal grows older, the datts appear more plain and 
open. | fo 
Ke! 3 ſheep fix excretory ducts are always found in each external 
| I maxillary gland. IT | 
In dogs and cats, &c. theſe ducts are fewer, in proportion to 
the ſmallneſs of the glands: It is obſervable, that theſe ducts in 
dogs open obliquely towards the mouth, whereby the /aliva 
may be the better mixed with the food in maſt ication; which 
from any other ſtructure of ducts in theſe animals, that ſwallow 
greedily might be ſwallowed unmixt. | 
Dr. Wharton cap. 21. is the firſt who mentions the external 
maxillary glands; what he ſays of them is only applicable to 
their appearance in human ſubjects, where hey are of the con- 
Ven. VI. Þ GC glomerate 
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glomerate kind and very ſmall, unleſs in ſerophulous and vene- 
real caſes: It is plain, that he had not ſeen them in brutes; for, 
in his figures (which were drawn from brutes) no notice is taken 
of theie glands: He deſcribes them as very ſmall, and calls them 
emunctories of the nerves; which was the notion in his time 
concerning the uſe of the conglobate glands ; and the /aliva was 
-taid, as in cap. 21. P.134.C — genere profundi. 

Sreno in Obſ. Anatom. p. 14. ſu ] 
ing to the external maxillary glands an excretory duct opening 
Into the mouth, like the common duct from the parotid gland: 
Yet Steno, otherways very accurate, does not truly deſcribe theſe 

lands, nor diſtinguiſh them from the buccal, tho' they are as 
Siſtins from theſe, as the ſublingual are from the external max. 


1llary glands: Steno divides his buccal glands into three parts: 


The large ducts rife in a line from the external maxillary glands; 
and how diſtinct theſe glands are from the buccal appears plainly 
in Fig. 4. Plate II. Ec. Heno's ſecond part of the buccal glands 
Pp. 18. intra que & in medi parte, are mark'd ee in Fig. I. que 
alias, &c. higher are the jame ee among the papille ; the third 
part, que a /periore deſcendunt, are abcd. 1 
The external inaxillary glands differ from the buccal, in big: 
neſs, figure, ſtructure, particular number of ducts, colour, E9c. 
The buccal, labial, internal maxillary and ſublingual glands are 
of a yellow colour; befides, the buccal are ſeparated from the 
external maxillary by a ſtrong membrane: It is true, that ſeveral 
of the excretory ducts of the buccal gJands open near the ducts of 
the maxillary (whence Heuo confounded theſe glands) but they 
likewiſe do ſo round his own ducts from the parotids; and ſome 
ducts from like glands open near the ſublingual], as alſo about 
Nuck's ducts; in which places the buccal ducts are moſt nume- 
rous. | : 

In ſhort, there is a very great number of excretory ducts 
diſperſed all over the membrane, which inveſts the mouth, 
Fauces, &c. which rife from glands that lie under this internal 
membrane : Theſe glands are more numerous in ſome parts than 
others, and receive different names according to the part they be- 
long to, as labial, buccal, palatine, Sc. Bur theſe are ſmall 
glands with one excretory duct, and tho! they ſeparate /a/iva like 
the large conglomerate glands, parotids and maxillaries, Sc. yet 
they difter from the in ſtructure, one common excretory 
duct, Sc. whereas the external maxillaries differ from all the 
other glands of the mouth, vis. from the buccal in ſeveral 
reſpects, beſides their colour; in which particular they ＋ rm 
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diſtinguiſhed from the internal maxillary and ſublingual glands; 
they likewiſe differ from theſe as well as from the parotids, in 
having a great number of common excretory dutts : "I'his number 
of excretory ducts was not obſerved by Sreno; nor did he know, 
that theſe ducts in the ſame line were the excretory ducts of large 
conglomerate glands (like the parotids) diſtinct from the buccal. 
ZBartholin p. 542. mentions the external maxillary glands, but 
does not deſcribe. them: Nuck Adenol. p. 5 N 11. only gives 
them a place in his catalogue of glands ; but takes no farther no- 
tice of them, tho' he writ a book (Salog. P. 15. 158.) chiefly 
about a new ſalival duct riſing from a gland, that is found in no 
other animal beſides a dog, | 8 {2 
Mr. Cowper had never obſerved theſe external maxillary 
glands, as appears by a letter of his to Dr. Hale 1a anſwer to one 
the Dr. ſent him upon the firſt diſcovery of theſe glands : The 
external maxillary glands of the conglobate kind in men arg 
marked g in Fig. 1, of his Myoromia reformata. | 
The Tits of the external maxillary glands are oppofite to the 
orifices of Steno's ducts, from which glands and ducts, as allo 
from the buccal, labial and gingival. glands, the /a/jva flows 
from all parts of the mouth without the teeth; from J/þbarron's 
and the ſublingual ducts, from the tonfils, fauces, fretum Steno- 
nis, gingival, lingual and palatine glands, the /aliva is derived 
from the upper and lower, fore and hinder- parts of the mouth 
within the teeth. : 
What has been {aid of theſe ſalivary glands, Sc. will be beſt 
underſtood by the following figures, drawn in October 1697 at 
Trin. Coll. Oxon. by Mr. Burghers, and ſince compared with the 
parts themſelves in cows, calves, &c. theſe figures are part of 
many more taken from preparations at the ſame time. LN 
The inſertions of all the lymphatic veſſels into the veins can be 
diſcovered but in few ſubjects, and no figure has hitherto been 
given of them. . | | 
Theſe figures ſhew the coutſe of the Iympha both below and 
above the ſubclavian veins in men and axillary veins in dogs. 
The /ympha below the receptaculum chli is conveyed from all 
the interior parts by a great number of ſmall lymphatic veſſels, 
which uniting with others obliquely above the. valyes, become 
proportionably bigger, till at length they conſtitute two large 
trunks near the emulgents, which are the peduncult or beginnings 
of the receptaculum chyli : The lympha from the parts above 
the ſubclavian veins. is derived in like manner from leſſer lym- 
phatics to the common ducts here delineated, _ _ 
„„ N C 2 Pergiet 
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Pacquet has given a figure of the thoracic duct in a dog, 
which is double from the receptacle, and inſerted by four 
branches into each axillary vein: Dr. Hale ſuppoſes with Bar- 
tholin p. 616, 620. (who has borrowed this figure from Pec- 
quet) that ſuch an inſertion is a Juſus naturæ: For, tho' the tho- 
racic duet may be double, and is ſometimes divided into two 
arts near the ſubclavian veins ; yet . it is fingle, the 
b mpha from all parts on both ſides of the body being conveyed 
by proper Iymphæducts into one common thoracic duct, which 
conveys this liquor together with the chyle from the lacteals into 
the left ſubclavian vein by one, three or more branches. For, 
there is as great a variety in the number of theſe branches as in 
the places of their inſertion. | 1 
Mr. Cowper injected the thoracic duct in a human ſubjeR and 
gave a figure of that preparation in his book of anatomy: But 
this figure is imperfect, and the inſertion of the thoracic duct fo 
ill drawn, that little can be learnt hy it: However, no anatomiſt 
has given any figure, that ſhews the inſertions of the Iymphatics 
from both arms and both ſides of the head, Cc. above the ſub- 
clavian veins, which appear fo plain in the following figures. 
Fig. 1. Plate I. repreſents the paſſages and veſſels, by which 
the chyle and Iympha paſs into the veins of a dog; 12, 12 the 
Iymphatics that convey /ympha from the thighs and lower parts; 
13, 13 lateral lymphatics, arifing from the groin, teſticles and 
neighbouring parts; 14 the receptacle of the chyle; 15 an in- 
denture in the receptacle, thro' which one tendon of the dia- 
phragm paſſes; 16 lymphatics from a neighbouring gland; 1) 
lome lymphatics from the diaphragm; 18 an artery that ſupplies 
the Joins and runs thro' a diviſion of the receptacle; 19 the pan- 
creas Aſellii; 20 the vaſa lactea ſecundi generis; 21 the begin- 
ning of the thoracic duct; 22 ſome divarications of the duct; 
23 the continuation of the duct and its progreſs; 24 the deſcend- 
Ing aorta. | is 
N. B. That the arteries at 18 and 24 (as alſo the tendon at i 
15) by their pulſation do much promote the aſcent of the chyle 
and Iympha. | | 36 
Fig. 2. At 25 repreſents a common divarication of the duct; 
26 a lymphatic from ſome neighbouring gland; 27 a double 
l; mphatic from the ſecondary gland 42, as in Fig. 3. 28 that 
part of the thoracic duct, where both its branches, and the lym- 
phatics from the left fide of the head and left fore-leg meet; 29 
the lymphatics from the left fide of the head and left fore-leg 
united; they lie on the inſide of the vein; 30 a lymphat ic with 
a pin 
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a pin in it from a neighbouring gland, perhaps the rhymus; 31 
a — from the neck, c. — is Av ded = 3 the 1 
lar by two diſtinct branches under the ſacculus 47 5 32 the lym- 
phatic from the right fide of the headz- 33 the lymphatic from 
the right fore-leg ; 34 the large /accujus, or receptacle of the 
Iympha, on the right fide, that receives all the Jympha on that 
fide and conveys it into the jugular vein; 35 the deſcending 
cava; 36 the mammary vein, which is ſometimes ſingle; 35 the 
ſabclavian veins; 38 the vertebral vein, 39 the axillary veins ; 
40 the jugular veins; 41 the right internal jugular not injected ; 
42 a {mall ſecondary lymphatic gland on the back part of the 
top of the Thorax, 43 the ſacculus, that receives all the chyle 
and Iymyba from the whole body (excepting 30, 31, 32, 33, 34) 
and diſcharges it into the vein; at leaſt we know of no other 
lymphatics that any where elſe enter the veins; 44 à lymyhatic 
(or membrane, for it was not injected) that joins 29 to the largeſt 
branch of the thoracic du, 1 | 

Fig. 3. repreſents the upper part of Fig. 2. reverſed; the 
duct, Sc. being turned up, that the inſertion, both f/acculs, E5c. 
may be the better diſcovered; this figure is to be explained by 
the preceeding ; and has only from 42 to 44 more than the upper 
part of Fig. 1, | | > TIES 

N. B. In this ſubject the chyle and Lympha are emptied into 
the jugular and not into the axillary veins; they are ſometimes 
emptied partly into the jugular, and partly into the axillary or 
ſubclavian vein; in men, generally into the ſubclavian. - 

Fig: 1. Plate II. repreſents part of the left cheek of an ox ſe- 
parated from the lower jaw-bone, with the external maxillary 
glands, its duQts, E9c. 1, 2, 3, Oc. to 14 are briſtles inſerted into 
the ducts of the external maxillary gland }/Z; theſe ducts open 
ſloping into the mouth, for the better mixture of the ſaliva with 
the food; 15 the duct z injected with wax to diſcover its di- 
viſion and bigneſs in reſpect of the orifice; 16 a lobule of the 
maxillary gland; its excretory duct is injected with wax and ends 
at 15; I7 the duct 1 laid bare and opened to ſhiew its large ca- 
vity, Sc. A A part of the muſcles and fat, c. belonging to the 
lower jaw; BB part of the internal membrane that inveſts the 
mouth; abcd briſtles in thoſe ducts of the buccal glands u, 
that would admit any; eee thoſe orifices of the buccal glands, 
that were too little to admit briſtles; æ k & the papillæ on the 
inſide of the mouth ; II the lobes that conſtitute the external 
maxillary gland; m n the orifices of the Jabial glands pp, that 


were too ſmall for paſſing briſtles; a buccal glandules m_— 
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ſperſed between the lobules of the maxillary gland; un near 
rr, part of the buccal glands, where they appear thickeſt, be- 
ing raiſed to ſhew the ducts 77 7, running under them; ppp.the 
labial glands like the buccal ; Mr. Cowper in his Fig. 4. repre- 
ſents them at HH; rr the dutts marked 6 to 14, as they ap- 
pear under the glands nn. | 2 | 

N. B. The ſame numbers and letters repreſent the ſame things 
in the following figures. = wy 4 

Fig. 2. ſhews part of the left jaw-bone and cheek of a ſheep, 
where the briſtles 1, 2, 3, &c. repreſent the conſtant number of 
excretory ducts from the external maxillary gland in theſe 
animals. | | 5 

Fig. 3. ſhews part of the right cheek of a dog taken from the 
lower jaw-bone : F the orifice ef Sren0's ſalival duct; g the ori- 
fice of Nuck's duct, which riſes as a papilla on the membrane 
BB; * Nuck's new duct, not found in men, oxen or ſheep, but 
in dogs, their orbit not being entirely bony; i | Nuck's gland; 
000 the orifices of ſome excretory ducts, belonging to the exter- 
nal maxillary gland, that were too ſtrait for the admiſſion of brif- 
tles; 7 the teeth; in this ſubject they are the teeth of the up- 
per jaw, near the ſecond of which the orifice of Nuck's duct 


appears. 


Fig. 4. ſhews the back part (next the curzs) of the external 
maxillary gland of the ſame dog, as it is inveſted with the buc- 
cal glands. "or | DY 
Fig. 5. repreſents the external maxillary gland in the right 
cheek of a cat : In this ſubje& the Dr. could only probe two 
ducts ; three c. would not admit briſtles. 


An Account of the Plague at Conſtantinople ; by Dr. Ti. 
may Phil. Tranſ. N“ 364. p. 14. Tranflated from the 
Laztin. Ke : 


T is manifeſt both from hiſtory and experience, that the 
plague is communicated from Egypt to Conſtantinople ; and 
tho* ſome ſeeds of the old infection ſtill remain; yet new matter 
1s at times conveyed: It is pretty well ſuppreſſed by the intenſe 
cold of the winter; yet here and there ſome ſigns of it appear, 
both in winter and ſpring ; it gathers ſtrength in ſummer, and 


aA mw =aa a co omas » + +6 . avon es ac aces. ct. oac ts wr. 


is at its greateſt height in autumn: Tho' the northerly winds Wil a 
(that blow in ſummer at ſtated times) be here ſomewhat ff 
cold; yet they do not ſtop the ſpreading of the peſtilential Ne 
venom : If the ſoutherly winds, that are pretty warm, do co Mb 

a 


ſtantly blow, they ſupprets the plague in ſummer: The 1ymp- 


toms 
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toms of the plague at Conſtantinople are exactly the ſame with 
W thoſe of the 2 Numegen in 1636, 1637, as deſcribed by 
8 Diemerbroeck ; it ſeiſed on man cap. 4. and one or two horſes, 
dogs or cats were infected with peſtilential 4ubo's, of which 
they died. The common people (eſpecially the poorer ſort) 
among Turks, Chriſtians and es are perſuaded that the 
plague is a judgment from heaven; and therefore, they do 
not guard againſt the contagion; but the better ſort, eſpe- 
cially the Chriſtzans, take all poſſible precaution.” 

The ſymptoms according to Diemerbroeck cap. 7. are, fevers, 
bubo's, carbuncles, exanthemata, head-ach, phrenſy, ſleepineſs, 
watchings, anxiety, great weakneſs, diſordered viſion, palpi- 
tation of the heart, drineſs of the tongue, vomiting, ſighing, 
worms, looſeneſs, hemorrhage at the noſe, flowing of the 
menſes, voiding of blood by the urethra, ſpitting of blood, 

ains of the fide, liver, reins and other parts. | | 

To theſe Dr, Timoni adds an ulcerous lafftude of the joints, 
ſhuddering, with ſometimes a heat enſuing, and oftener none 
Lat all, a nauſea without vomiting, vertigo's and vertiginous 
motions, and a trembling of the hands on the firſt onſet: 
None of all the above-mentioned ſymptoms is inſeparable from 
the plague ; nay, theſe three, to wit, bubo's, carbuncles and 
exanthemata are not peculiar thereto, and often there is no fe- 
ver: So that the following general rule may be Jaid down; 
vis. when there are plain ſigns of the plague, we may cer- 
* tainly conclude, the. diſtemper to be the plague; but when 
there are no ſuch ſigns, we cannot certainly conclude the con- 
trary: For, after ſeveral have been ſeiſed with the plague, 
and a gentle rigor has preceeded, none of the above-mention'd 
ſigns appear for ſeveral days together, but afterwards they 
break out plentifully : Some, after catching the infection, are 
only ſeiſed with a very ſlight languor, and ſoon after they go 
about their ordinary buſineſs without any inconveniency ; but 
on the third or fourth day they fall down ſuddenly, and ex- 
pire on the high- way, and after the patient's death black ſpots 
appear, which remove the ſuſpicion of an apoplexy or any 
other diſorder ; and this is likewiſe confirmed both by the an- 
tecedent manifeſt cauſe of the infection, and by the contagion 
afterwards ſpreading: Several walk about without any mani- 
teſt ailment and are cured, even when the hubo's and carbun- 
cles break out; yet the patients generally fever, and are very 
bad: Vomiting, looſeneſs, together with a ſudden weaknels, 
and a fever, are ſigns of the plague, and more fo v_ 
: | a tever 
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a fever; but if pain'be felt in the common emunQories, the 
plague is. not to be concluded from ſuſpected figns. 


A reddiſh puſtule, half as big as a vetch, and ſuppurating, 


is malignant; ſor, it ſoon becomes a livid carbuncle: Carbun. 


cles break out indifferently on all parts of the body, even on 
the lips, tongue, balls of the eye, g/ans of the penis, Sc. and 
Bubo's on the emunQories only: Hard ſmall glandules about 
the neck are malignant: Exanthemata are always mortal: If 
bubo's do ſoon ſuppurate, there is ſome hopes of the patient's 
recovery ; and there is no hazard, if ſuch as are not ripe, 'be 


opened with a lancet:, Several that have been cured by diſeuſ- 


ſing the bubo, have afterwards, upon going to infected places, 
felt a kind of dull pain in that part : The plague in ſome pa- 
tients may lie concealed for ſeveral days, and afterwards ac- 


tually break out: If a patient, that begins to recover, be 


guilty of any great irregularity in diet before the goth. day, a 
new bubo breaks out, and he dies: It is reckoned a very uncom- 
mon thing, if a patient, who has been perfectly cured of the 
plague, ſhould be ſeiſed again the ſame year: If we reduce 
the diſpoſition of bodies to eight degrees; the diſpoſition of 
ſuch, as have not been infected, is as 7; and of ſuch, as 
already have, as 1: A perſon living for ſome months in 


an infected houſe without being touched, has at length been 


ſeiſed with the plague. Old people, according to Diemer. 
broeck cap. 4. are infected with more difficulty, but young 


people more eaſily: Strangers are more expoſed to it chan the 


natives: The Armenians are of all nations leaſt ſubject to be 
infected; they eat but little meat, and live chiefly on onions, 


leeks, and * and drink wine plentifully : To eat pork in 


the time of the plague is immediate poiſon. Nothing is ſo 
apt to diſpoſe to the infection, as the paſſions of the mind, 
eſpecially exceſſive grief and ſudden fear: Venereal patients 
are indifferently diſpoſed to the contagion; yet their bubo's 
ſappurating generally degenerate into fiſtula's: Houſes kept 
clean and neat are not ſo eaſily infected as thoſe that are not ſo: 


Cacheftic and Icteric patients and others in chronic diſtempers, 


do either eſcape, or get the better of the contagion; whillt 
others of a blooming complexion, and robuſt conftitution dic 


of 1t. 
Fumigations of juniper-berries, pitch and ſulphur are found 


to be beneficial, if continued day and night, fo as to be con- 


veyed from the lower parts thro' the whole houſe : Perfumes 
made of vinegar are reckoned to. be of ſome ſervice : 2 
amber 
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amber rubbed on the noſtrils is very good : A moderate glaſs 
of wine, chearfullneſs, and a regular diet are of conſiderable 


ſervice, as preſervatives: Blood-letting eſpecially if Iate, is not 


E adviſeable ; for, oftentimes it cannot be ſtopped; and in ſcari- 
fications the patient has been obſerved to bleed to death : 
Gentle vomits are of no ſervice, and ſtrong vomits are very 
pernicious; purges are preſent death: 'The only hope of relief 
is in ſweating and alexipharmics: At Conſtantinople they com- 
monly make uſe of venice-treacle : Bezoar, tho' genuine, is 
almoſt of no manner of ſervice: The yes make uſe of 
acids: The Armenians and Greeks of wine and ſpirit of wine: 
The Chriſtians abſtain very religiouſly for ſeveral days from 
meat and the broth made of it; but the Zxrks are not 19 
ſcrupulous. 


A ſmall tubercle breaking out without any livid ſpot on ſe- 


veral, who have abſtained from fleſh, ſuch have been abroad 
and in health for a week, but afterwards cating meat they have 
died in a very ſhort time: Crude opium and all opiates are 
good as preſervatives, and often as curatives: About the quan- 
tity of two-drachms of oil of naptha or white petroleum, drank 
in any vehicle at pleaſure, is reckoned a ſovereign remedy by 
the Turkiſh nobility ; this agrees with camphire ſo much cele- 
brated among us: Several patients were ſaid to be cured by 
drawing blood on the firſt day of the infection, till they 
ſwooned away, and afterwards adminiſtring a draught of 
ſtrong vinegar, in which a drachm of Sang. Drac. and Bol. 
Armen. was diſſolved: As to blood-letting the Dr. leaves others 
to determine; only he affirms, that it is a very excellent re- 
medy : A ſtrong friction continued for ſome hours with bruiſed 
garlic, on the breaſt and back, oppoſite to the heart, is of 
ſervice; as is alſo hellebore-root put tranſverſely on the emunc- 
tories into incifions made in the fleſh: Chickens or pidgeons, 


either alive, or cut thro' the middle, and applied to buv0's and 


carbuncles, and even to the region of the heart and often re- 
peated and not kept on above half an hour, have been found of 
conſiderable ſervice, Oil of amber and extract of juniper have 
been found to ſucceed in practice: The method preſcrib'd by 
Diemerbroeck is in all reſpe&s beneficial in this plague, and he 
has writ very well on the ſubject, only he derives the cauſe of 
it too far back; and Barberte is no contemptible author. 

In the latter end of ay 1712. the plague began at Conſtan- 
?invple, and in the cloſe of ly it was at its height; in one 
day there died upwards of 90; at which time the ſtated or- 
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therly winds blew very violently ; and after them there ſuc- 
ceeded a pretty ſtrong ſouth wind; the firſt week after, only 
40 died in a day; the ſecond week about 30; and the third 
under 20, which is the common rate every day at Conſtantino - 
plè at this ſeaſon of the year, even in a good ſtate of falubrity : 
Thus the plague was ſuppreſſed that year in autumn; tho! Wil 
it is at its height at that time and begins in the middle or latter 
end of ſummer ; it has likewiſe been obſerved, that the plague 
beginning in ſpring was ſuppreſs'd in autumn: It is obſervable, 
that tho the plague rage exceedingly in Egypt, yet it ceaſes 
infallibly after the ſummer ſolſtice ; the cauſe of which is a 
matter of higher inquiry: This peculiar quality in the climate 
of Egypt does, as to this particular phænomenon of the plague, Mi 
extend as far as Smyrna, the ifland of Chio, and even the 
ſtreights of the Helleſpont: It is farther to be obſerved, that 
the ſtated northerly winds, following the courſe of the ſun, 
convey air, impregnated not only with excrementitious va- i 
pours, but likewiſe nitrous particles: The Dr. had an oppor- Ml 
tunity of obſerving this by a kind of garment made of goats Wl. 
hair: This garment ſeems to be a ſort of hygroſcope; for, 
whatever part of it happens to be moiſtened with the ſweat of 
the hands or neck, and afterwards: become dry, tho' wore ſe- 
veral months after, yet in half an hour or an hour after ſun- : 
riſe (to wit, when the ſtated annual winds begin to blow) it ( 
will again contract ſuch a dampneſs, as to be ſtained with a WWF. 
very deep black ſpot; and in two or three hours after, the WW. 
garment dries again, and the ſpot vaniſhes. In this there are e 
two things obſervable; 1. That if the garment be ſeveral d 
times moiſtened in fair water and afterwards dried, this phæ- 
nomenon of the dampneſs and ſpot does not appear, as when 
it is moiſtened with tweat. 2. 'That-if it happen to rain at 
that time, the garment is not ſo eaſily moiſtened and ſtained, 
provided it be pot actually expoſed in the rain: From which 
the Dr. gathers, that the air conveved thither from the Euxine 
ſea, on the firſt blowing of the ſtated winds, is impregnated 
not only with watery particles, but likewiſe with nitrous ſalts; 
which laſt are fixed by the congener ſaline particles communt- 
cared by {weat to the garment, and by their union form that 
ſtain : Therefore, the air impregnated with theſe ſalts may 
promote the ſpreading of the peſtilential ferment, which pro- 
bably is of a ſalino-corroſive nature; and it is not unlikely, 
that the air of Egypt, convey'd thither by the ſouth wind, be- 
ing ſrery much rarified and diveſted of ſuch ſalts, may 9 
| 1 the 
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the ſoreading of the plague : Add to this, that the warm ſouth 
.ind diſpoſes our bodies to a more plentiful perſpiration. 


greatly diſſolve the blood; the anſwer is, that it does neither 
primarily and immediately, but that both may happen in proceſs 
of time, as the active princig}es of the maſs of blood in different 
individuals happen to vary: For, the plague primarily and imme- 
diately attacks the fpirits, afterwards the fluids, and produces ſe- 
veral diſorders in the ſolids, according to their various ſtate : Hence 
according to Diemerbroeck cap. 7. there are various ſymptoms in 
the plague, and thoſe diametrically oppoſite to each other, that 
cannot be cured by one fingle remedy, but require the judgment 
of a ſkillful phyfician, to apply what is proper: Let generally 
it is to be obſerved, that the moſt generous remedies ſhould be 
ſpeedily taken and in large doſes ; that at firſt oleoſo-balſamics 
and * which are beneficial to the ſpirits, ſhould be ad- 
miniſtred ; that all evacuations but ſweat ſhould be avoided; 
and therefore, that no artificial evacuations ſhould be attempted ; 
| that the natural ones ſhould be ſtopped by prog remedies; thus 
a looſeneſs was happily ſuppreſſed by an aſtringent glyſter, in 
which there was ſome treacle; that if the ſpirits be unruly and 
their motion exceſſive (which is chiefly known by watchings) 
they ſhould be laid by opiates ; but if on the contrary languid 
(which is chiefly known by drouſineſs) they ſhould be rouſed by 
WJ volatiles and preparations of. camphire; and that the conſi ſtence 
of the blood may be preſerved, entire throughout the whole diſ- 
temper, acids and carthy aſtringents ſhould be made uſe of, to 
drive the poiſon outwards. | „ 1 


An Account of a luminous appearance in the Air at Dublin; 
by Mr. Percival. Phil. Tranſ. Ne 364. p. 21. 


Anuary 12. 1119-20 there began an odd appearance in the fky 
7 about 10 Oclock; but it had nothing — remarkable till 
about + an hour after 11, when Mr. Percival was called out to ſee 
it by his ſervants, who had obſerved it about + a quarter of an 
hour and told him it looked juſt like fire: Bur it firſt appeared 
to Mr. Percival} in long ſtreams of light, of a round body, as 
repreſented at A Fig. 6. Plate II. and very bright; tho ſome were 
coloured, as at Aa; they came hefore the wind, which was then 
at weſt, as near as he could conjecture, there not being a cloud 
an the ſky, and the moon the brighteſt he ever knew. 


ear; the ſtreams of light A A moved ver 
3 N 
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y ſlow (there being but 
Fo little 


But if it ſhould be aſked, whether the plague coagulate or 


They had rain about five, but at fix o'clock the night was 


little wind) but as they moved they joined, and ſwelling out in 
the middle, formed themſelves into the figure h B, continuing 


Of rhe infinity of the Sphere of fixed Stars; by Dr. Halley, fi 
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to advance ſlowly in that ſhape for about a minute, when the 
two ends h, approached near each other, as repreſented by the 

prick lines ; the advanced part B ran back ſuddenly and with 
great {wiftneſs, and joining itſelf with the ends 5, form'd itſelf 
into the figure C, quivering in the upper part, and darting down 
perpendicularly in ſharp points as at DDD; and its colour 
changed from a bright light into the colours of the rainbow, but 
much fainter: It continued thus about a minute, and then the 
ſharp points DDD, gathering themſelves up into C, it again 
changed into a ſquare ſheet of light, as at E, and ſwelled out at 
F, as before at B; and advancing leiſurely exhibited the ſame 
{ſcene as before, till it ſeemed to diſperſe at a great diſtance into 
{mall thin light clouds; tho' it is probable, that to thoſe who 
ſaw it in a like ſituation, as it went along, it might make the 
ſame appearance as it did to Mr. Percival: He was very parti. 
cular in obſerving it, and he delineated it very exactly, as repre- 
ſented in the Fig. having obſerved it upwards of + of an hour: 
The beginning of it was very like the aurora borealis, which 
was very frequent this winter in Jreland. | 
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Phil. Tranſ. N' 364. p. 22. 


T HE ſyſtem of the world, as it is now underſtood, is taken 
1 to poſſeſs the whole abyſs of ſpace, and to be as ſuch ac 
tually infinite; and the appearance of the ſphere of fixed ſtars, 
{till diſcovering ſmaller and ſmaller ones, as you a ply better te. 
Jeicopes, ſeems to confirm this doctrine; and indeed, were the 
whole ſyſtem finite, it, tho' never fo extended, would ſtill poſith 
no part of the infinizum of ſpace, which neceſſarily and evidenthffi 
exiſts ; whence the whole would be ſurrounded on all fides withff 
an infinite inane, and the ſuperficial ſtars would gravitate toward: 
thoſe near the center, and with an accelerated motion run intoff 
them, and in proceſs of time coaleſce and unite with them into 
one; and ſuppoſing a ſufficient ſpace of time, this would bealf 
neceſſary conſequence : But if the whole be infinite, all its parvf 
would be nearly in æquilibrio, and conſequently each fixed ſtarſf 
being drawn by contrary powers, would keep its place, or mou 
till ſuch time, as from ſuch an equilibrium it found its reſting 
place; on which account ſome, perhaps, may think the infinit] 
of the ſphere of fixed ſtars no very precarious poſtulate, | 


| But 
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W But to this there are two objections, which are rather of a me- 
aphyfical than phyſical nature; and firit this lyppoſcs as its 
Wcontcquence, that the number of fixed ſtars is not only indefinite, 
but actually more than any finite number ; which ſeems ablurd 
in terminis, all number being compoſed of units, and no two 
points or centers being at a diſtance more than · finite: But to this 
it may be anſwered, that by the ſame argament we may conclude 
againſt the poſſibility of eternal duration, becauſe no number of 
days, or years, or ages, can compleat 1t. LSE 
Another objection urged againſt it is, that if the number of 

fixed ſtars were more than finite, the whole ſuperficies of their 
apparent ſphere would be luminous; for, that thoſe ſhining bo- 
dies . be more in number than there are ſeconds of a degree 
in the area of the whole ſpherical ſurface, which the Dr. thinks 
W cannot be denied: But if we all the fixed ſtars to be as 

far from each other, as the neareſt of them is from the ſun; that 
is, if we may ſuppoſe the ;ſun to be one of them, at a greater 
diſtance their diſks and light will be diminiſhed in the ratio of 
E ſquares, and the ſpace to contain them will be increaſed in the 
ſame ratio; ſo that in each ſpherical ſurface the number of ſtars 
it might contain will be as the ſquare of their diſtances: Suppoſe 
the diſtances immenſely great, as we are well aſſured they muſt 
be ; and thence by an obvious calculation it will be found, that 
as the light of the fixed ſtars diminiſhes, the intervals between 
them decreaſe in a leſs proportion; the one being as the diſtances, 
and the other as the ſquares thereof reciprocally : Add to this, 
that the more remote ſtars, and thoſe far ſhort of the remoteſt, 
vaniſh even in the niceſt teleſcopes, by reaſon of their exceeding 
minuteneſs: So that, tho? it were true, that ſome ſuch ſtars are 
in ſuch a place ; yer their beams, aided by any help hitherto 
known, are not ſufficient to ſtrike our ſenſe; after the ſame 
manner as a ſmall teleſcopic ſtar is by uo means perceivable by 
the naked eye. 


Of the Number, Order and Light of the fixed Stars; by the 
Same. Phil. Tian N* 364. 1 24. . 

R. Halley, having in the preceeding Tranſaction propoſed 
ſome arguments, that ſeemed to him to evince the infinity 
of the ſphere of fixed ſtars, as poſſeſſing the whole abyſs of 
ſpace, or the To rr, which at preſent is generally underſtood to 
be neceſſarily infinite, thence laid down what may ſeem a very 
metaphyſical paradox, viz. that the number of fixed ſtars muſt 
conſequently be more than any finite number, and ſome of them 

more 
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more than at a finite diſtance from others. This ſeems to involve 


a contradiction; but it is not the only one that occurs to thoſe 
who have undertaken freely to conſider the nature of infinite, 


which, perhaps, the very narrow limits of human capacity cannot 


attain to. . | 

The Dr. having attentively examined what might be the con- 
ſequence of an hypotheſis, that the ſun being one of the fixed 
ſtars, all the reſt were as far diſtant from each other, as they are 
from us, by a due calculation finds, that there cannot, upon that 
ſuppoſition, be more than 13 points in the ſurface of a ſphere, 
as far diſtant from the center of it, as they are from each other; 
and he believes it would be hard to find how to place 13 globes 
of equal magnitude, ſo as to touch one in the center: For, the 


12 angles of the icoſaedron are very little more diſtant from each 


other than from its center; that is, the fide of the triangular 
baſe of that ſolid is very little more than the ſemidia meter of the 
cCircumſeribed ſphere, it being to it as 2 1 to 20 neacly: So that it 
is plain, that ſomewhat more than 12 equal ſpheres may be po- 
ſited about à middle one; but the ſpherical angles or inclinations 
of the planes of theſe figures being incommenſurable with the 
360 degrees of the circle, there will be ſeveral interſtices left 
between ſome of the 12, but not ſuch as to receive in any part 
the thirteenth Ipher e. | 
Hence it is no very, improbable conjecture, that the number of 
the fixed ſtars of the fixſt? magnitude is ſo ſmall, becauſe this 
ſuperior 8 of light àriſes from their nearneſs; thoſe that 
are leſs, ſhewing themſelves ſo ſmall by reaſon of the ir greater 
diſtance: Now there are in All but 16 fixed ſtars, that can indiſ- 
putably be accounted of the*firſt magnitude; whereof four are 
without the zodiac, viz. Capella, Arcturus, Lucida Lyre and 
Lucida Aquile to the north; four in the way of the moon and 
planets, to wit, 'Paliliftium; Cor Leonis, Spica and Cor Korpii; 
and five to the ſouthward, that are ſeen in England, vis. the 
foot and right ſhoulder of Orion, Sirius, Procyon and Foma: 
hant ; and there are three more that never riſe in our horizon, 
Viz. Canopus, Acharnar and the foot of the Centaur. But that 
they exceed the number 13 may eaſily be accounted for from the 
different magnitudes obſervable in the ſtars themſelves ; and per- 
haps ſome of them may be much nearer to each other than they 
are to us; this excels of number being found fingly in the ſigns 
of Gemini and Cancer; and indeed within 45 degrees of longi: 
tude or v; of the whole, there are no leſs than 5 of theſe 16 to 


be ſeen: If therefore, their number be ſuppoted 13, omitting 


n1ceties 


She light of any 


riceties in a matter of ſuch irregularity; at twice the diſtance from 
he ſun there may be placed four times as many, or 52; which 
with the ſame allowance, would nearly repreſent the number of 
the ſtars, we find of the ſecond magnitude: So'g Xx 13 or 117 for 
hoſe at three times the diſtance ; and at 10 times the diſtance 
100 X 13 e which diſtance may perhaps diminiſh 

of the ſtars of the firſt magnitude to that of the 
ixth ; it being butsthe hundredth part of what at their preſent 
diſtance they appear with. But it, fince we have room enough 
for it, we ſhould ſuppoſe the ſphere continued to 10 times the 


laſt, or 100 times the firſt diſtance, the number of ſtars would be 


130,000, and they would appear but with the 10,000th part of 
the light of a ſtar of the firſt magnitude, as we now lee it: This 


Wis ſo {mall a pulſe of light, that it may well be queſtioned, 


hether the eye, aſſiſted with any artificial help, can be made 


ſenſible thereof: But 100 times the diſtance of a ſtar we ſee, is 


ill finite: Whence the Dr. leaves it to thoſe who conſider it 
attentively, to draw the conclufion, | | 


An Account of the Method of makings Sugar from the 
uice of the Maple-tree in New England. by Mr. Dudley. 
hil. Tranſ. N“ 364. p. 27. | "INE 

M Aple-ſugar is made of the juice of upland maple, or 

maple-trees that grow upon the highlands : You box the 
tree as it is call'd, 3. e. make a hole with an ax or chiſſel into 
the fide of the tree, within a foot of the ground; the box you 


make ſhould hold about a pint; and therefore it mult ſhelve 


inwards, or towards the bottom of the tree; you muſt likewiſe 
bark the tree above the box, to direct the juice to the box. 

You muſt alſo tap the tree with a ſmall gimblet below your 
box, ſo as to draw the liquor off: When you have pierced or 
tapp'd your tree or box, you put in a reed or pipe, or a bit of 
cedar cut into a channel; and put a bow], tray or ſmall caſk at 
the foot of the tree to receive your liquor, and ſo tend the veſ- 
ſels as they are full. 55 


* 


Afier you have got your liquor, you boil it in a pot, kettle or 


| . Ten gallons will make ſomewhat better than a pound of 
ugar. | . . 
lt becomes ſugar by the thin part evaporating in boiling ; for, 
It muſt be boiPd, till it is as thick as treacle: Ten gallons muſt 
be boiled to a pint and a half. 3 | 
A kettle of 20 gallons will be near 16 hours in boiling, 
| | TY | before 
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before you can reduce it to three pints; a good fire may do ij 
fooner. 5 | 
When you take it off, you muſt keep continually ſtirring ii 


in order to make it ſugar; otherways it will candy as hard f 


mock | * | 
Some put in a little beef-ſewet, as big as a walnut, when they 
take it off the fire, to make it turn the better to ſugar, and ty 
prevent its candying; but it will do without. A good large 
. tree will yield 20 gallons: The ſeaſon of the year for it, is from 
the beginning of February to the beginning of April. WS 
Mr. Dudley adds, that their phyſicians look upon it not onh 
to be as good for common uſe as the Jeſt India ſugar, but ty 
exceed all others for its medicinal virtue. . Ds 


An Account of a Boy 2050 liv'd a conſiderable Time with 
out Food; by Dr. Blair. Phil. Tranſ. N“ 364. p. 28. 


7 B. 3. 1716. One Gilbert Fackſon in Carſe-grange i 
1 FScotland, about 15 years of age, fell fick and complained 
of pains all over his body ; and towards the latter end- of the 
ſaid month, he was ſiez d with a violent fever, in which he 
continued for three weeks and then recover'd. - 8 
The beginning of April following he relapſed again, hit 
fever continuing for three weeks; and during that fever he had 
a ſhaking in his body as if he had been paralytic. of 
On the 10. of June following he relapſed a third time, 
when he became dumb, loſt his appetite entirely, and the uſe 
of his limbs, and continued without either eating or drinking, 
tho' all means were us'd to make him do both; but he reco- 
ver'd of his fever on May 17. 171), yet he ſtill continued 
dumb, and without either eating or drinking, or having thi 
uſe of his limbs, till the 10. of Zune the faid year; when he 
was again fiez'd with an extraordinary fever, and the nes 
day he recover'd his ſpeech; but continued in the fever, with. 
out either eating or drinking, or having the uſe of any of hi 


limbs till the 11. of November following, when he recover 6 


his health pretty well and the ſtrength of one of his legs ; and 
thus he continued without either eating or drinking, onlyfi 
waihing his mouth ſometimes with water; and when he fav 
the reſt of the family go to meals it cauſed great uneaſineſs in 
him, and he always retir'd. ? 

On the 10. of June 1718 he had a fever again, which con: 
tinued till the beginning of Seprember after, when he recovers 
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of Plants by their ex- 
Phil. Tranſ. N“ 364. 


Dioſcorides and Theophraſtus to collect ſuch a laſting cata- 
ogue of the virtues of plants, as ſcarce any thing has been 
added to it even to this day. The Royal Academy at Paris 


ave been at great pains to find out the virtues of plants by 


hemical analyfis, and ſeveral other experiments; of which 


e have the abſtracts in Tournefort's Hiſtoire des plantes aux 
nvirons de Paris, and Tauvry's Traite des medicaments : 
Hut theſe laborious endeavours only ſerve to confirm what the 


ancients have advanced, without making any new diſcovery: 


For, Tournefort, after having made the experiments with the 
ourneſol and blue paper, and given an exact account of the 
lereral active chemical principles obſerv'd in different plants, 
uſually concludes, ainſi il weſt pas ſurprenant vil a de 
les vertues ; therefore, it is not ſurpriſing, if it is endu'd 
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with ſuch virtues; which is 2 but giving a reaſon, why 
the ancients believ'd they were 5 for ſuch a diſtemper. 

The means us'd by our anceſtors to diſcover the virtues of 
plants and their uſe in the ſeveral diſeaſes, as they were the 
moſt fimple, ſo they are the moſt beneficial at this very time: 
It ſeems they narrowly confider'd their external appearance, 
and concluded, if fuch a plant partake of ſuch virtues, ſuch 
another plant ſo very like it, muſt be endu'd with the ſame e 

r. Apium and Feniculum have the ſame manner of flowering 

14 produce their ſeed after the ſame mannner; their roc 

are both alike, being long, white, ſtreight, carnious, & 
Therefore, ſince a long tract of experience, handed down h 
tradition, ſhews, that ſuch a plant has ſuch virtues, ſuch an 
ther like it muſt have the ſame. Thus we find Apium, fan 
culum, Petroſelinum all join'd together and preſcribd : 
opening roots in the og” | 
his induced that expert Botaniſt, and diligent inquire 
into the Materia Medica, Dr. Herman, to lay down theſe gen 
ral maxims, Quæcunque fore et ſemine conveniunt eaſda 
poſſident virtutes: And, omnia ſemina ſtriata ſunt carmin 

ti va. | 5 Ta 4 

Mr. Petiver obſerves, that the plante umbellifere, galeatt 


verticillatæ, tetrapetalæ, ſiliquoſæ and ſiliculoſ#, for the mi 
part, have the ſame virtue and uſe; and in a letter to the I. 
us obſerves, that the plantæ fore ſtami neo, which he call 
blink-flowers, as hops, nettles, docks, ſorrels, beets, blital 
ſpinage, oraches, bonus Henricus or Engliſh mercury, an 
Kali minus album, are all good ſallads, raw orboil'd; as all 
the —_— #, or pea-kind, as peaſe, beans, phaſeots are gou 
medi 


nouriſhing food for men; and tares, trefoils, c, Hors ail 
ſaintfoins good fodder for cattle: To theſe he adds the 1 
menracee or cereales ; as wheat, rye, and oats in Europe; ai 
the maiz, miller, panick and ſorgum in the Indies, mak 
good bread ; and that from barley and rice we have good f 
mented and ſpirituous liquors. To theſe he adds, that th x 
iris or flag-kind in foreign hoſes afford us drugs of no meu 
virtue and uſe; as ginger, galingal, turmeric zedoary, call 
muniar and cardamums: The Jaurus or bay-kind has ſom 
noble attendants of the ſame tribe with itſelf; as cinnam 
caſſia lignea, malabathrum, folium Tndicum, and the can 
phire tree. | : 
In an anſwer to this the Dr. added, that all the pappeſcenti 
and lacteſcentes, as the jonchus, dens leonis, Bierachium, li 
| | {ill 
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ca, cichoreum, endivia, Fragopogor and ſcor20nera have 
Ine fame virtues, and ſerve for the fame uſes both in the 
ritchen and ſhops: All the a/perifdlie, as orgs and by- 
lofſurm are call'd coolers in a more or leſs intenſe degree; for, 
"Wome are aſtringent, as conſolida; others narcotic, as cynqgleſ- 
men. All the galeatæ and labiatæ for the moſt part conf of 
nc btile particles, and are therefore, cephalics, as Iavendula, 
oſmarinus, majorana, c. nent ha, pulegium, meliſſa are 
yſterics ; Salvia, Horminum, &c. have an n virtue: 
| \nd a fourth fort, as bugula, lamium, &c. are ſomewhat 
co fringent ; ſo that by having an idea of the virtues of a majo- 
| ana, mentha, ſalvia, lamium, we come to know the virtues of 
ill of the ſame tribe. All the papavera are narcotic : The 
ule and tit hymali are cathartic; tho' both theſe are lacteſ- 
entes, yet they differ from the pappeſcentes: All the malvæ are 
hiefly emollient: The pentaphyllous kind are aſtringent; as alſo 
5 he plantains; the corymbiferous kind, are either ſtomachics, hy- 
N. ſterics and vermifuges: The gentian, bitters, ſtomachics, hyſte- 
rics, febrifuges : The pomiferæ ſcandentes, as cucumbers, melons, 
c. are coolers ; but ſome are cathartic, as cucumis /ylveſtris 
and colocynthis. The convolvuli, as mechoacanna, &c. are 
 Wpurgative ;, to which jalappa, both in flower and fruit, is near 
oer kin: Digitalis and gratiola are emetic and purgative: 
mJ The ſquamous and bulbous roots are emollient, and more or 
ieſs acrid : Thus allium, cepa, porrum, unboil'd, are hot, dig- 
retic and lithontriptic : All the ſeda are coolers. LEY 
Thus at the firſt view, without knowing the characteriſtics 
or peculiar marks ſo nicely as Botaniſts do; but only exactly 
obſerving the external figure of the plant, when the virtue of 
one ſpecies is known, the virtues of all of the ſame tribe may 
be gueſs'd at, if not fully determined. | | 
The next ſimple method of the ancients to diſcover the vir- 
tues of plants ſeems to have been the taſte and ſmell : Thus 
apium and petroſelinum have a like taſte ; therefore, they are 
to be preſcrib'd together: The ſeeds of ſniculum and aniſun 
hase much the ſame taſte and ſmell ; and therefore, both of 
ei them muſt be carminative or expellers of wind, Sc. The an- 


al cients had likewiſe recourſe to the temperament and qualities; 
"WY {uch as hot and dry, cold and moiſt, in the x, 2, 3 and th 
” degrees: Bat fince the taſte is not always the ſame in one perſon, 


and that different perſons have different ſenſations; this, as 
being too much ſubjected to the different tempers and imagi- 


nations of people, is deſeryedly exploded, * 
People, E 2 P The 
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The Dr. compos'd a compendious ſcheme of all the planiy 


us'd in phyſick; in which, that it might be leſs liable to ob- 
jection, and that he might not ſeem to introduce any innova. 
tion in the diſtribution, he has not fb ſtrictly obſerv'd the 
making their pecultar marks and virtues agree, as the diſtty- 
buting them according to their operations 

The firſt diſtribution is, by joining together all thoſe” that 
are preſcrib'd under one title in the ſhops; as the opening 


roots, emollient and capillary herbs, cordial flowers, hot and 


cold; and the greater and lefler ſeeds: In this the Dr. has not 
kept to the Diſpenſatory catalogue; but added ſeveral of the 


_ ſame tribe, that he might give a Net of what is propos d 


concerning their virtues and charaCteriſtics : Thus, he has added 
cuminum and meum to faniculum ; laurus Alexandrina and hip: 
pogboſſum to ruſcus; alcea to malua and althea: bonus Hen. 


ricus, atriplex, &c. to beta, under the title of oleraceous emal. 


lients; lingua cervina, polypodium, &c. to the capillary herbs; 


and fo on in the cordial flowers, and in the hot and cold ſeeds. 


The Dr. has in the ſecond place diſtributed the plants ini 
ſuch as are alterants and evacuants: The alterants are divided 


into ſuch as conſiſt of groſs, and into ſuch as are ſaid to confilt-of i 
ſubtile particles: Thoſe confiſting of groſs. particles are aſtrin 


gent, preventing abortion and ruptures, ſtopping the immoderaꝶ 
flux of the men/es, the for albus, diarrhea, d {ery and 
are good in burnings, bruiſes, cancers, ſpitting of zlood : Groſs 
medicines are narcotics, vulneraries, good for ſcrophulous tumours, 
Iquinancy, and are coolers.  * boo 

Plants conſiſting of ſubtile particles are aperient ; ſuch att 
all opthzmics, arthritics, nephritics, lithontriptics, diuretic} 
and hydropics : They are alſo pectoral, anti-apopleRic, para. 
Iytic, hyſteric, hypocondriac, promoters of the birth, febrifuges, 


ſcorbutics, ſtomachics, vermifuges. 


The evacuating medicines are emetic, or ſuch aswork upwards; 


or laxative and purgative, ſuch as work downwards: The nutri. 


tive medicines are the Plantæ cereales and leguminoſæ. | 

Here it to be obſerv'd, that the Dr. has not inſerted any plant 
in this table, but ſuch as are natives of Britain, or ſuch as ate 
cultivated in Bretiſh gardens; and to render it ſtill the more 
uſeful, he has added ſuch particular parts, as are us'd in the 
ſhops, viz. the root, herbs, leaves, tops, flowers, fruit, nuts, 
VVV . 

Having thus reduced within a ſmall compaſs the moſt con- 
fiderable virtues of plants, both general and 1pecific ; and ſhewh 


the | 


- 


1 


RovAl Se TT. 37 
e moſt eaſy, 17 and natural method of diſcovering them, 
fo far miſunderſtood, as if he were averſe 


( ne Dr. would not 

IVA om uſing other experiments to find them out; on the contrary, 
the WM: could heartily recommend another method, hitherto much 
ſtti : eglected, and which he is perſuaded would be of conſiderable 


le, if accurately gone about; and that is their infuſion in diffe- 
ent liquors, in order to find out the proper nenſtruum for ex- 
racting their more ee 7 „ 
Every phyfician is ſenſible, that there are ſeveral fimples and 


a 

noi eſe ſpecific too, which exhibited in ſubſtance, are of great 
the icacy; whereas if their contexture be diffolr'd, their parts can 
5% erer be fo re united, as to produce the ſame effect: Thus 
ded ortex Peruvianus is never fo effectual, as when adminiſtred in 
hi oder: That there ate others which will communicate their 
. feful particles, when infus' d, to one liquor and not to another 3 
0. Ind that the ſame ſubſtance will impregnate two liquors diffe- 
bs; ently, according to. the different menſtruums. That expert 
-- Wbemiſt M. Lemery adviſes to infuſe opium in water and ſpirits 
into f wine ſeparately ; and afterwards to mix both infuſions toge- 
deu her, in order to make the laudanum or extract; very well con- 
ei dering, that the water will be impregnated by the more ſoluble 
rim line particles, whereas the ſpirits will only imbibe the more 
rate eſinous; for, water is the proper menſtruum for a ſaline ſubſtance, 
ind Which will not diſſolve in ſpirits of wine; this rather hardening 
rol ind preſerving it from being diſſolv'd, either by air or water's 
uts, hus the moſt convenient way to preſerve the volatile falts of 

_ Mnimals, is to keep them in brandy; and every one knows, 
ate hat water immediately diflolves ſugar, which brandy will not 
tics o: Therefore, ow will communicate its purgative quality 
ra. o water or ale, having its ſaline 2 more diſcngaged ; 
e but the purgative quality of jallop 2 in its raſin, 
requires wine or brandy for the menſtruum or diſſolvent. 

Is; Therefore, Dr. Blazr ſuppoſes, that having recourſe to the 
tri; proper menſiruums, is a molt proper means of finding out the 


virtues of plants: A fimple may be infus'd in rain-water, 
ſnow-water or pure fountain-water ; if its texture be looſe, and 


ate fit abound in ſaline particles, thoſe pure elements will be im- 
"re ¶pregnated thereby; but if the texture be more compact, firm 
he Hand ſolid, and if its particles be more fix'd, it muſt be infus'd 


in mineral waters; or by the addition of a proportional quan- 
tity of the fix d ſalt of a plant, a proper menſtruum may be 
n- prepar'd: And next to the exhibiting of bitters in ſubſtance, 
vn as wormwood, gentian, and camomile flowers, this is _ 
ns | | m 
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moſt convenient way of adminiſtering them; not but that theit 
tincture extracted by brandy or wine may do very well: But 
ſince they greatly abound in a fix' d ſalt, a great deal of their 
virtue may be communicated to a leſs ſpirituous liquor, when 
a more ſpirituous will not extract it: The proper means to 
know which menſtruum will beſt extract the more uſeful patu 
of any ſimple, or rather ſuſpend its more ſolid particles, 18 8 
uſe the hydroſtatical balance; when weighing the menſtruun 
before infuſion, and after the matter has been infus'd for ſome 
time, it will ſoon be obſerv'd by the increaſe of the weight, 
how far the menſtrunm is impregnated, and which is the moſt 
proper diſſolvent: The propereſt method of exhibiting the 
fix'd fimples, if not in ſubſtance, is by. decoction, idfuſion or 
tincture (N. B. It is call'd infuſion, when the menſtruum it 
either water, wine or ale, but a tincture when brandy is made 
uſe of) and the beſt way to obtain the uſeful particles of vo- 
latile or ſubtile ſubſtances is by diſtillation. Theſe map, it is 
true, be proper ingredients for an infuſion or tincture: But there 
are a great many fix d ſubſtances as improper for diſtillation, 
as the volatile are improper for extracts. Thus the Dr. ha 
ſhewn the means of diſcovering the virtues of plants, without 
diſſolving their texture: But if any have a mind to do it byf 
chemical analyſis, this is not to diſſuade them. 2 


> A koh bono” 


A Caſe in Surgery that' is commonly miſtaken for a Frac: 
ture of the Patella; by Mr. Deverel. Phil. Tranſ. Ne 365. 
FINE Richard Buri was thrown from his horſe, and in 
the fall receiv'd ſuch a hurt in one of his knees, as made 

him uncapable of 3 He felt ſome what crack in that 
knee (as ko expreſs'd it) before it touch'd the ground. Upon 
examining the part, Mr. Deverel found (as he then thought) 
the ends of the fractured bone drawn upwards of four fingers dil. 
tance from each other: But upon a ſtricter examination of the 
parts, he found the patella (which was drawn upwards by the 
extenſors of the leg) retain'd its natural figure, and that the 
hardneſs which was felt below was the end of the torn ligament 
| that ties it to the ribia: The ends of the ligament wert 
| brought as near as poſſible, and kept ſo about threa weeks 
ſf without any remarkable accident: He then began to walk, 
which was a little too ſoon, cauſing thereby ſome pains, and 
looſening the cicatrice, which made it the longer before 1 
was perfectly firm; however he afterwards walk'd W 
| an 
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tained, as not to lie over each other. 
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ny perceivable lameneſs, Mr. Deverel met with two others in 
e {ame caſe, one of whom did not walk ſe well as ſhe uſed; 
ho all imaginable care was taken: For, it is hardly to be ex- 


vected, that one in ten, to whom this accident happens 


hould ever go right; it being next to * that the 
nds of the torn ligament ſhould be ſo exactly placed and re- 
Paree in ch. 22. book 15 affirms, that he never ſaw any who 
had this bone fractured, that did nor halt ever after: To this 
Mr. Deverell agrees, but he differs from him in his notions of 
the caſe, and the cauſe of the lameneſs. Hildanus in his Ob/. 
COTS CO 5. Obf. 88. p. n. 485. has given us an account of 
a tranſverſe fracture of this bone, which, after all the ſymp- 
toms were removed, was cured; but, ſays he, a lameneſs and 


2 great weakneſs of the whole leg enſued ; ſo that the pa- 


tient could not walk but with the utmoſt difficulty.“ He, 
afterwards mentioning the cauſe of the lameneſs, queries, 
whether what Paree ſays in his Exc. lib. de Oſſibus lib. 4. cap. 2. 
can be the cauſe of the lameneſs; his words are to the follow- 
ing purpoſe ; * but tho I ſhall not attempt to call in queſtion 
the juſtneſs of this opinion, yet there remains one difficulty, 
and that is, whether when the patella is fractured, the pro- 
* tuberance of the callus can be ſuch, as to fill up this cavity 
(which is very confiderable between the femur and Os tibiæ) 
* 1oas to hinder the motion and action of the knee? For, we 
* obſerve for the moſt part in other fractures of bones (unleſs 
there happen a very great contuſion of the bone and perio- 
ſteum) that nature does ſo curiouſly knit the bones together, 
* that there is ſeldom any veſtige of the fracture: For, the 
* ferioſteum, while entire, hinders the matter of the callus 


from becoming an excreſcence, unleſs, £c. Farther in the 


* caſe of the preſent patient it will appear by what follows, 
* that the callus was not the cauſe of the lameneſs ; where- 
fore, we muſt here make a diſtinction.“ After this he goes 
on to ſhew, how many. different ways this bone may be frac- 
tured, but he does not obſerve, that he ever ſaw it fractured 
any other way (unleſs in a gun-ſhot-wound) than tranſyerſely. 
| Ruyſch in his Centuria Obſ. Anatomico-Chirurg, 4. Obſl. 2. 
writes to the following purpoſe; * ſome obſtinately affirm, 
that the patella cannot be fractured by reaſon of its hardneſs; 
but I have found it fractured not only by a great fall, but 


© without any; a pretty robuſt man coming down from the 


end of a bridge had almoſt fallen to the ground by one foot 


{lipping, 


o MEMOIRS gf the 
ſlipping, but recovering himſelf he did not come to thi 
ground; however in the ſtruggle his patella was fractu 
ttranſverſely, and that ſo plainly, that one's hand could wi 
| between the fracture; for one part might be felt above, th 
other below the knee.” „„ © 0 BR 
This obſervation is in all its circumſtances ſo like that mes 
tioned above by Mr. Deverel, eſpecially, in that the fraQurl 
was made without a fall, that he is very apt to believe it uf 
the very ſame; and Mr. Deverel ſuppoſes Ruyeh might b 
deceived by miſtaking the hard extremity of the ligament fa 
the fractured bone, % 
And when theſe ſorts of accidents, which are now calle 
fractures of the patella, come tobe nicely examined; they 
will perhaps be found to be generally of the ſame nature. 
An Account of the Antiquity of the 8 Diſeaſe ; 'þ 
Mr. Becket. Phil. Tranſ. N“ 365. p. 7. 
* R. Becket, before he comes to prove, that the veneretl 
diſeaſe, when it came to be confirmed, was frequent 
known in England ſome hundreds of years before the ſiege d 
Naples, endeavours to refute the opinion of ſuch, who 2 
to have had its riſe there. It is true, there have not bee 
wanting ſeveral modern authors who have aſſerted it; bu 
Mr. Becket makes it appear to be an error as inconſiderate) 
and haſtily received, as chimerically ſtarted by ſome author; 
who, becauſe ſeveral writers about that time, obſerving the 
_ diſeaſe to begin in the pudenda, diſtinguiſned it from another, 
with which it was before confounded, muſt likewiſe aſſert in 
being a new diſtemper, and aſſign a certain time and place: ior 
its riſe: Now one might with all the reaſon in the world er- 
ct, that if the diſeaſe had its original there, it muſt have 
been fo certainly and infallibly known, that there could have 
been no uncertain opinions about it; but that the phyſiciant 
who reſided in or near the place, and thoſe more eſpecially 
who intereſted themſelves ſo far as to write of it, muſt have 
all of them to a man agreed upon the certainty of a thing 
the truth of which was ſo eaſily attainable. But on the con- 
trary, Nicolas Leonicenus, the firſt Italian phyfician that wrote 
of this diſeaſe, and who lived at the very time, when Naples 
was befieged, is ſo far from acknowledging it to have had i 
riſe there, from the French ſoldiers converſation with the Ia. 
lian women, that he does not allow it to be the conſequence of 
impure embraces, ſo little did he know of its true cauſe, 1. 
| was 
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vas likewiſe about this time that Pope Alexander VI. engaged 


er Torella to write of this diſtemper; who is ſo far from 
loving it to have had its original there, that he tells us, the 
ſtrologers were of opinion, it proceeded from he knows not 


hat particular conſtellations : Neither does Sebaſtianys Aqui- 
anus, who liv'd at that time, or Antonius Scanarolius, who 
tote in 1498, about four or five years after the ſiege, allow it 
o be any other than an ancient diſeaſe : Nor do ſeveral other 
Wathors, then living, mention one word of this Neapolitan 
tory. But it ſeems Ulricus de Hutten a German knight, who 
a8 no phyfician, poſitively affirms this diſeaſe to have had its 
iſe there; but how he ſhould come to know this, who lived 
t ſuch a diſtance from the place; and how they, who were 
by fictans, reſiding, as it were, on the ſpot, ſhould be igno- 
ant of it, will be as much credited, as his following inconfiſ- 
ent relation. He tells us this diſeaſe was unknown till 1493, 
r thereabouts ; that he himfelf had it when a child; and 
onſequently, that it was hereditary, or from the nurſe. He 
rote his book of this diſtemper at Mentz, where it was 
rinted by John Scheffer in quarto in 1519. Now if we allow 
im to be but 27 years of age, when he wrote (for, he cannot 
e ſuppoſed to be leſs, who before this time took upon him to 
ure his father of the venereal diſeaſe, without the aſſiſtance 
f any phyſician or ſurgeon) he muſt have had the diſtemper 
pon him, according to his own account, before ever it was in 
eing. | | | 5 
In Pbil. Tran. Ne 355. Mr. Becket thinks he has ſufficiently 
roved, that the firſt degree of the venercal diſeaſe was very 
ommon here in England, ſore hundreds of years before it is 
ommonly ſaid to have been known in Zurope; conſequently, 
here will be no reaſon to ſuppoſe we were ſtrangers to it, 
vhen it came to be confirmed abroad: Now when it was in 
his confirmed ſtate, the writers of thoſe early times looked 
pon it as an entirely new diſeaſe, and not a conſequence of 
ny diſorder before contracted; becauſe they were not appris'd, 
hat, the firſt ſymptoms being removed, and the diſeaſe in 
ppearance cured, it ſhould afterwards diſcoyer itſelf in ſuch 
manner, as ſhould not ſeem to have the leaſt analogy with 
he ſymptoms, that firſt attacked a part, which had for a con- 
Iderable time been free from any misfortune. But becauſe 
he ſymptoms are the only true, characteriſtics, whereby we 
an infallibly diſtinguiſn one diſeaſe from another: Mr. Becker 
roduces ſufficient authorities to ſhew, that the ſymptoms were 
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all of them known and deſcribed by ancient phyſical and chi 
rurgical writers, juſt as they appear in the venereal diſeaſe at thi 
| Mr. Becket thinks he has in Phil. Tranſ. Ne 35. made i 
ſufficiently appear, that the firſt degree of this diſeaſe was ancilf 
ently known in England by the name of the brenning or bury 
ing; and that it was the ſame thing with what we now call 4 
cap. The ſymptoms, which are uſually its concomitants, au 
the phymoſis and paraphymoſis, both which are accurately de 
ſcribed, with proper remedies for them, by Mr. John Arden ij 
a manuſcript of his, curiouſly written on vellum and beautifull 
illuminated. The imprudent method of cure of this firſt degm 
of the venereal malady is ſometimes attended with a caruncle 1 


the urethra, which was anciently a diſeaſe very common in EA 
land: For, not to mention other early writers, the above: men 


tioned author gives us the caſe of a certain Rector, that had! 
ſubſtance, reſembling a wart, growing in the penis; which i 
another pack he ſays frequently happens; and of another, wh 
had ſuc 


ſays he, proceeded from the purulent matter that remained in tu 


urethra. . 1 a . 3 
And indeed, there is not any ſymptom of the venereal diſeaſ 


Mir. Becket finds ſo often mentioned, as this of the caruncle; i 


Jomuch that it ſeems to have been more common in thoſe eath 
times than at this day: But this muſt be certainly owing to the 
{ſmooth and oily remedies they were continually injecting, which 
by their relaxing and ſoftening the fibres of the part, muſt nef 
ceſſarily diſpoſe the contexture of the ſmall blood-veſlels, lodge 
at the bottom of the little ulcerations, to fill with nutrition 


an excreſcence, as big as a ſmall ſtrawberry, which 


Juices and to extend in ſuch manner, as to form ſuch fungous er 


creſcencies; and ſo ſolicitous were they to remove theſe inconve 
niencies, that they made uſe of ſeveral ways by corrofives and 
other methods to accompliſh this end; and a very early writ 
among us has given a very methodical and curious tra& on thi 
ſobjeck, wherein he recommends the removing them by the me 
dicated candle, which we uſe at this day; and lays down divenf 
other inſtructions in relation thereto ; which, probably, makes! 
the beſt diſcourſe on this ſubject that was ever yet written, The 
fame author takes notice of thoſe obſtinate ulcers, that happen at 
the glans and the neighbouring parts, now called ſhankers ; and 
the great trouble our ancient authors found in attempting thelt 
cure ſufficiently fhew them to have had their original from a ve: 
netcal infection. | 
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„ Our early authors are very full in their accounts of theſe ſerve. 
WI ſymptoms of the venereal diſeaſe, and of others, when the 
ſeaſe was in a more confirmed ſtate, to which they appropri- 
ed particular names, perhaps more ſignificant and expreſſive 
an thoſe impoſed by modern authors: Thus for inſtance, the 
W/o's io the groin they called W for which a reaſon was 
fined Phil. Tranſ. N* 35); and the venereal nodes on the 
W:in-bones they called the booyþaw, which gives us a perfect 
ea, not only of the part affected, but after what manner it was 
iſeaſed; for, the old Engliſh word hawe fignified a ſwelling 
any part: Thus for inſtance, a little ſwelling on the cornea, 
cs anciently called the haue in the eye, and the ſwelling that 
Wequently happens on the finger on one fide the nail, was called 
e white hawe, and afterwards whirflaw or whitlow. The 
roceſs the laſt mentioned author recommends for curing the 00x 
r bone-hawve is to uſe a plaiſter, which had a hole cut in the 
iddle to circumſcribe it; and applying a cauſtic of unflacked 
me and black ſoap e together, which, with the 
aiſter and bandage, was to be faſtened on the part four hours 
longer ; after this he proceeds to ſeparate the ſlough, c. 
his practice of his ſeems to have been found out by accident. 
or, he tells us, when he was a young practitioner, having ap- 
lied both the natural and artificial arſenic to a patient's leg, it 
ortified the fleſh in a ſurpriſing manner; but the eſcar comin 
by proper digeſtives, and leaving the bone bare, he — N 
with an inſtrument for ſeveral days, and dreſſed it with incar- 
tives; but this proving unſucceſsful, he continued to ſcrape it 
l he obſerved it to move under the inſtrument; after which 
ing ſeparated it, he found the ſore covered with new fleſh, 
d that the bone was four inches in length, two 1n breadth and 
ry thick ; upon the removal of which the patient was ſoon 
re 


8 Thus it is probable, that this obſervation of this great man 

d our predeceſſors to practiſe the very ſame method; and we 
at this day in our hoſpitals treat the venereal nodes on the 

ins exactly as is here deſcribed; where we obſerve the ſame 
ppearances, he ſo long ago took notice of; and it is not in the 
aſt to be doubted, but the hoon hau and our venereal nodes are 
de fame diſeaſe, By the appearance of ſome of the laſt of the 
dove · mentioned ſymptoms, we infallibly judge the patient has 
d the infection upon him a conſiderable time, and that the di- 
aſe is making its gradual advances, to the corrupting and de: 
oying the whole frame of the body: That this was the n f 
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of the miſeries of thoſe, who gave themſelves up to the 


of. lewd women, in thoſe early times as well as now, is eviden; 
from ſome remarkable inſtances in a M., S. (in Lincaln Colle 
Oxon.) writ and collected by one Mr. Tho. Gaſcoigne a De. d 
divinity, whoſe words are Novi enim ego Magifter Thomas G4, 
coignc, licet indignus, ſacræ thealogia Doctor, gui hes ſcripſi & a 
egi, diverſos viros, gui martui PD ex putrefaftione membrorun 
forum genitalium & corporis ſui; que corruptio & putrefatiia, 
; ipſi dixerunt, cauſata fuit per exercitium copulæ carnalis cum Mulit 
* ribus. Magnus enim Dux in Anglia, Scil. J. de Gaunt, mor tuus uf 
© ex tali putrefattione membrorum genitalium & corporis ſui, cauſata jet 
* frequentationem mulierum. Magnus enim fornicator fuit, ut in th 
s regno Anglie divulgabatur, & ante mortem ſuam jacens fic infirmus'i 
© lefto, eandem putrefattionem Regi Anglia Ricarda ſacunda oftendit, cu 
© idem Rex eundem Ducem in ſua infirmitate vifitavit, & dixit nil 
E qui iſta novit anus fidelis ſacræ Theologie Baccalaureus. Willy 
c etiam lange vir maturæ etatis, & de Civitat. Lond. mortuus et oi 
tali putrefattione membrorum ſuorum genitalium & corporis ſui. cauſal 
s per copulam carnalem cum mulieribus, ut ipſemet pluries confaſſus eſt anti 
s mortem ſuam, quum manu ſug propria eleemoſynas diſtribuit, ut ego uri 
3 e . | 
Now that thoſe inſtances from Arden, and thoſe from Gi 
coigne, who was then Chancellor of Oxford, could poſſibly be 
no other than venereal caſes, is plain: Certain it is, that 9 
other diſeaſe is got by carnal converſation with women, which 
firſt attacks the genitals, cauſing a corruption. and putrifaction d 
them, and afterwards of the whole frame of the body, but tha 
which is venereal: For, nothing is more commonly known at thi 
day than that after venereal embraces with an impure womat 
the penis is the part where the ſcene is firſt laid for the ſucceediny 
tragical appearances; and there and in the neighbouring parts 
do the ſymptoms of the diſeaſe, as its retainers, always firſf af 
femble ; till the malignant poiſon taint the blood and other 
juices; which being conveyed over the whole frame of the hamal 
fabrick, if not check'd, ſoon brings about its total putrefaction 
What Mr. Becker further adds in relation to this is, fince we 
do not find, that the diſeaſe mentioned by Gaſtoigne was diftit- 
guiſhed by any particular name; and that great numbers mil 
ave unavoidably died of it, at that time, from the imperſet 
knowledge of thoſe who had the treatment of the firſt degrees d 
it; it muſt neceſſarily follow, that when the whole frame of the 
body had received a taint from the venereal poiſon ; ſo as to oc 
g ſion its breaking out into ſcabs and ulcers all over its ſurface, 
mult commonly be called by the name of ſome particular diſeaf⸗ 
whoſe appearances had ſomewhat of an affinity to it. Nomi 
„„ f aa : ** ö d 
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e examine the nature of all the diſeaſes that attack the hu- 
n body, we ſhall not find the venereal malady, when it 
rrives at this ſtate, to bear a greater reſemblance to any other 
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t. ben the leproſy, as deſcribd by the ancients: Nay, fo. great 
Gas the analogy between theſe diſeaſes, that Scbaſtianus Agui- 
cn nus has — to prove from Galen, Avicen, Pliny, 
run Sc. that the pox is only one ſpecies of the leproſy; and 
1 pacabus Cataneus, à writer almoſt as early as the riſe of the 
„.me of the pox, tells us, that it is not only poſſible there may 


WY 


e = franfition from one af theſe diſeaſes to the other; but 

it he faw two perſons in whom the pox was changed into 
1e leproſy; that is, from having large puſtules on the furface 
condi their bodies (from which the pox is denominated) to have 
ecome ulcerous or ſcabby. This particular ftate of the dif- 
aſe anciently put ſurgeons ta a great deal of trouble: For, 
a ding, that theſe ulcers were of a very obſtinate nature, they 
ere oblig'd to make uſe of great numbers of remedies, in 
der to conquer their bad diſpoſition: But they obſerv'd, | 
hat all of them were uſcleſs, unleſs mercury was join'd with 
hem: Now the dreſſing each particular ulcer being ſo very 
ee dious, they order'd the patients to daub the ointments over 
he parts which were ulcerated; which done they were wrapp'd 


dichten linen cloaths till the next dreſſing: But after a few days 
hey were extremely turpris'd:to find their mouths begin to be 
tha ore, and that they, ſpit very plentifully; but they tell us to 
thun beir ſurpriſe, that in a little time the ſores heal'd and the 


nu patients were cur d: And by this accident it was, that the 

nethod of falivating by unct ion was firſt: diſcovered, which 
s ſo much uſed among us ar this dax. : T 
Now, tho thoſe foreign authorities above · mentioned might 
de look d on as ſufficient; to prove, how our anceſtors confound- 
ed theſe two diſeaſes together; yet he proves from our own 
writers long before thoſe, that tho' the pox was not only 
vel mong us, but in diſtant: nations anciently confounded: with the 
leproly.; yet ſa exact were our writers in their obſervations of 
be infectious nature of one ſpecies of that diſeaſe, and in def: 
cribing the ſymptoms, as was ſufficient to enable any one to 


g diſtinguiſn between them: He therefore, firſt inquires into 
ti rhe manner, how the leproſy; was ſometimes. ſaid tobe gotten 
in thoſe early times, and in the next place he enamines the 


ſymptoms of the diſeaſe that attack d the patient. — 
bn Gadiſden a very learned and famous:pliyſician;. who: 


7 | 
vi dduriſn'd about the year 1340, in an excellent wor of his 


entitled 
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entitled Roſa 2 ſpeaking de infectione ex coitu beprofi 
vel leproſæ, has the following words; primo notandum, quod 
alle qui timer de excoriatione & arſura virge poſt. coitum 
ſtatim lavet virgam cum aquã mixt# aceto vel urine propri 
intra vel extra præputium: Speaking of the leproſy, he like. 
wiſe recommends a decoction of plantain and roſes in wine to 
be made uſe of by the woman, immediately after the venereal 
encounter; upon which he tells us ſhe will be ſecure. Hence 
it is evident, that ſome of their leprous women (as they call'd 
22 could communicate an infectious malady to ſuch as had 
carnal converſation with them; which proves, that the pu- i 
* denda of the women muſt be diſeas'd; forasmuch as we are 
abſolutely aſſur'd, that infections of that nature only happen, 
when a ſound part comes to an immediate contact with a dif- 
eas'd one; for, the ſymptoms always diſplay themſelves firſt 
in thoſe parts thro which the virulency is firſt convey'd. Now 
in a true leproſy we never meet with the mention of any dif- 
order in thoſe parts; which, if there be not, muſt abſolutely 
ſecure the perſon from having that diſeaſe communicated to 
him by coition with leprous women; but it proves, there was 
a diſeaſe among them, which was not the leproſy, tho' it went 
by that name, and that this could be no other than venereal, 
| becauſe it was infectious: For, there is no other diſeaſe that 
can be communicated this way but the veneral ; ſeeing the 
pudenda are only in that diſtemper ſo diſeaſed, as to become 
capable of communicating their contagion. "54 
The learned Gilbertus Anglicus, who flouriſh'd about the 
year 1360, reaſons concerning the manner, how it is poſſible 
a man ſhould be infected by a leprous woman; where if we 
allow him to call the malignant matter, which is lodged in the 
vagina (the ſemen fmininum) we ſhall find, that he accu- 
rately deſcribes the very firſt venereal infection, by part of the 
virulent matter being receiv'd into the uretbra; from 
whence by means of the veins and arteries it is convey'd into 
the whole body, after which, ſays he, enſues its total cor: 
ruption. | | - 
Let us now examine the ſymptoms of one ſort-of their 
leproſy; for, it muſt neceſſarily be divided into different 
ſpecies, when another diſtemper was blended with it, 'in which 
we obſerve ſuch a diverſity of appearances; and this Mr. Becket 
the rather does In this place, becauſe it will furniſh us with 
the next ſucceſſion of ſymptoms after thoſe already mentioned, 
as the venereal 0217's, ulcers of the throat, haar{neſs, the 


proof 
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\roof of its being communicable from the nurſe to the child, 
Wy hereditary ſucceſſion, Sc. All which we find to be true in 
he venereal diſeaſe at this day. „ \ 
Our countryman Bart hokomew Glanvile, who flouriſh'd 
bout the year 1360, in his book De proprietatibus rerum, 
Wranſlated by John Trevi/a Vicar of Barkley.in 1398 tells us, 
ſome leprous perſons have redde pymples and whelkes in the 
face, out of whome  oftenne runne blood and matter: In 
ſuch the noſes ſwellen and ben grete, the vertue of imellynge 
faylyth, and the brethe ſtynkyth right fowle.“ In another 
lace the ſame author {peaks of * unclene ſpoty'd glemy and 
quyttery, the noſethrilles ben ſtopy'd, the waſen of the 
voys is rough, and the voyce is horſe and the heere falls.“ 
Among the cauſes of this fort of leproſy, he reckons lying in 
he ſheets after them, eaſing nature after them and others, 
hich the firſt writers on the pox look'd upon to be capable of 
ommunicating that contagion ; * alſo, ſays he, it comyth of 
fleſhly lyking by a woman, after that a leprous man hathe 
laye by r alſo it comyth of fader and moder; and ſo this 
contagyon paſſyth into the chylde, as it ware by lawe of 
herytage; and alſo when a chylde is fedde wyth corrupte 
mylke of a leprouſe nouryce. He adds, by whatever cauſe 
it comes, you are not to hope for cure, if it be confyrm'd ; 
— it may be ſomewhat hidde and lett that it deſtroye ſo 
done. 3 
Thus we ſee how our author, under the name of one ſpecies 
f the leproſy, gives a ſummary of the ſymptoms of the pox, 
and the ſeveral ways by which it is at this time communicated. 
ow when theſe two diſeaſes were anciently blended together, 
and paſs'd under the name of the leproſy only, this muſt be 
he real cauſe, why that diſeaſe ſeem'd to be ſo rife formerly; 
or, two diſtempers paſſing under one name muſt neceſſarily 
make it more taken notice of and much more frequent; not 
but that much the greater number of thoſe who were formerly 
aid to be leprous were really venereal, ſeems to be very evi- 
dent; for, ſince that diſeaſe has been diſtinguiſh'd from the 
eproſy, it has drawn off fuch vaſt numbers, that the leproſy 
s become a perfect ſtranger among us. 5 
Thoſe acquainted with our Eng/zfp hiſtory, well know the 
preat proviſion that was anciently made throughout all Eng- 
land for leprous perſons; inſomuch that there was fearce a 
onſiderable town among us but had a Jazar-houſe for ſuch 
atients, In a regiſter belonging to one of theſe N 
r. 
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Mr. Becket finds, that in Henry VIIIths time there were fix 
them near London, vis. at Knightsbridge, Hammer (mit a 
Highgate, King ſland, the Lock, and at Mile end; but about y 
| years before, he finds but four mentioned; and in 1352 in hl 
will of Ralph Holland merchant taylor, regiſter'd in the per 
gative office, mention is made but of three, which, with u 

. to them, are as follows. em lego leproſis de Lok 
extra barram Sts Georgii 20s. Jrem lego leproſis de Hack 
nay (which is that at Kingſiand) 208. Item lego leprofis Si 
Egidu extra de Holborn, 40s. From which it is worth whik 
to obſerve, that the Lock beyond St. George's church and thaff 
at King ſland, are at this time applied to no other uſe than ſu 
the entertainment and cure of ſuch as have the venereal malady, e 
Seme of our learned antiquaries have been much at a loſs t 
know the cauſe, why the leproſy ſhould be ſo common in thoſe 
early times, and ſo little known among us now: But Mr. Becki 
thinks it will be impoſſible to aſſign the reaſon, unleſs we allow 
according to the proofs he has already adduced, that the venerei 
diſeaſe was ſo blended with it, as to make up the number of thi 
diſeaſed. It ſeems to have been the fame thing with them ii 
France as with us in England: For, the author of the hiſtor 
of that kingdom, publiſhed in England in 2 vol: Octauo, tel 
us, that the houſe of the fathers of the miſſion of St. Zaza 
was formerly an hoſpital for leprous people; but thatidifealt 
having ceaſed in this laſt age (ſince the pox has been diſtin 
guiſned from it) theſe lazar-houſes have been converted to other 
uſes; and Mr. Becket obſerves, that the writ de leproſo amoven 
do, contained in the regiſter of writs was (according to Cokg'updt 
Littleton) to prevent leprous perſons aſſociating themſelves with 
their neighbours, who appeared to be ſo by their voice, thei 
ſores, the putrifaction of their fleſh, and their ſtench. The me 
thod taken to prevent this noiſome and filthy e e the le 
profy, was caſtration which would infallibly prevent their getting 
the pox in the uſual manner: It is certain that eunuchs art 
rarely or never troubled with the leproſy, according to M. I. 
Preſire, a Counſellor in the Parliament of Paris, who ii 
Cent. t. cap. 6. de fepatatione ex cauſe luis veneree writes to th 
following purpoſe, * antipathy reſiſts the poiſon of the leproſy; 
© hence eunuchs and tuch as are of a ſoft, cold and effeminate 
nature are ſeldom or never infected with the leproſy ; and ſuch 
as are in danger of it, may, according to the opinion of phy- 
< fictans, be caſtrated.” And Mezeray ſays, he has read in the 
life of Philip the Auguſt, that fome men had ſuch _—_— 
| | m 
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ir ons of the leproſy (that ſhameful and naſty diſtemper) that to 


eſcrve themſelves therefrom, they made themſelves eunuchs. 
ow it is highly probable, that thoſe who ſubmitted to ſo painful 


voperation, having before obſerved, that ſuch, as gave themſelves 


p to a free and unreſtrained uſe of women, fell at length under 
ch unhappy circumſtances, found that to be the only means to 
reſerve themſelves from it; which ſufficiently proves this ſpecies 
f the leproſy to be infe&ious ; and for the reaſons before aſſign'd, 
could be no other than venereal: For, how the true leproſy, 
hould be prevented by ſuch means will be, Mr. Becker thinks, 
poſſible for any , perſon to determine. fy 
There ſtill remains one very conſiderable ſymptom of the ve- 


ereal malady to be taken notice of; becauſe it is looked upon to 


e the moſt remarkable in that diſeaſe, vis. the falling of the 
Woſe : But fince it has been already prov'd, that this diſeaſe (when 
had arrived to ſuch a pitch, as to diſcover itſelf by thaſe dire- 
| ſymptoms, as are the immediate fore-runners of this) was by 
e ancients confounded with the leproſy, and called by that 

ame, it muſt be among the ſymptoms of that diſeaſe we are the 
oft likely to meet with it, if any ſuch thing as the falling of 
e noſe was known among them. Now the moſt likely method 

coming to a certain knowledge of the infallible ſymptoms of 
e leproſy among the ancients, in its more confirmed ſtate, is to 
.nfulr the examinations thoſe unhappy perſons were obliged to. 


tin dergo, before they were debarred the converſation of human 
ciety and committed to cloſe confinement ; and this Mr. Becker 


des from what remains he has met with in records and other. 
attered papers. | ne © : : 
Firſt then, after the perſons, appointed to examine the diſeaſed, 
ad comforted them, by telling them, that this diſtemper might 
rove a ſpiritual advantage; and if they were found to be le- 
rous, it was to be looked upon as their E in this world; 
Ind that tho' they were denied the world, they were choſen of 
od: The perſon ſuſpected was then to ſwear to anſwer truly to 
Il ſuch queſtions, as ſhould be aſked. The examiners were very 
autious 1n their enquiries, leaſt a perſon that was not 'really 
We prous ſhould be committed, which they Iook'd upon to be an 
Imoſt unpardonable crime: They conſidered the figns as univo- 
al, which properly belonged to that diſeaſe, or equivocal, 
hich might belong to another; and did not upon the appear- 
Ince of one or two figns determine the perſon to be a Eazar; 
ind this Mr. Becker finds to have been the gaſe of the wife of 
n Nightingale Eiq; of Buritwo2d in Eſſex, who in the 
Vor. VII. 2 8 reign 
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reign of Edward IV. Anno 1468 being reported to be a Lazer, 
and that ſhe converſed with perſons in public and private place 
and did not (according to cuſtom) retire, but refuſed fo to da 
was accordingly examined by William Hartecliff, Roger Marci 
and Dominicus de Serego, the king's phyſicians: But they upalii 
ſtrict enquiry adjudged her not to be leprous, by reaſon the ay 
pearances of the diſeaſe were not ſufficient: Some of the queſtionf 
put to the leprous perſons (as they called them) will more ful 
confirm what Mr. Becker has before advanced; he tranſcribeff 
them from an old book of ſurgery, as follows; yf there wen 
any of his lygnage that he knew to be Lazares and eſpeciali 

* their faders and moders; for, by any other of their kyne ; 
they ought not to be ZLazares; then ought ye to enquire yf h 
© hath had the company of any lepreſs woman, and yf any 74 
gere had medled with her afore him; and lately becauſe « 
© the infect matter and contagyous filth that ſhe had receiv'd d 
© hym. Alſo yf his noſtrills be wyde outward, narrow within 
and gnawn: Alſo yf his lips and gummes are fowle, ftynkingl 
© and coroded: Alſo yf his voice be horſe, and as he ſpeaketh ii 

© the noſe.” Now the ſigns, which are here mentioned, wen 
Jook'd upon to be univocal, and which made the examinen 
principally determine the perſons to be Jeprous ; but what deter 
minations any one would immediately give from ſuch ſymptom 
at this time, no perſon ſure is ignorant of. But even theſe certai 
appearances would not always ſatisfy ſome perſons, if we maj 
credit Felix Platerus in his medical and chirurgical of. lib; 
who tells us, that ſome did not look upon them to be ſo, till thi 
19365 had an horrible aſpect, were hoarſe and their noſes fal 
n: Likewiſe in the Examen leproſorum, printed in the N 
Chirurgia ſcriptores Optimi, the author, ſpeaking of thef 
figns of the leproſy, relating to the noſe, begins thus, ff naral 
exterius ſecundum exteriorem partem ingroſſentur, et enterill 
conſtringantur & coarctentur; ſecundo ſi appareat cartilagini 
in medio corroſio, et caſus ejus ſigniſtat lepram incurabilen 
And the above-mentioned John Gadi/den in his chap. de lepri 
lays as follows; ſigna confirmationis etiam incurabiliter, ſun 
Corroſio cartilaginis que eſt inter foramina, et caſus ejuſden. 
Thus it has been proved, we had a diſtemper among us ſom p. 
hundreds of years before the venereal diſeaſe is ſaid-to have beei 
known in Europe, that was called the Burning ; that this burnin 
was inſectious, and the firſt degree of the venereal diſeaſe ; that thu 
being common at that time, from their method of treatment, the 
pox muſt be unavoidable ; that it had exactly the ſame appear 
| 35 8 ances 
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* Wnces it has now, tho' generally called by different n 


eat the ancients confounded it. with the leproſy; that the vaf 
Jaumber of leprous patients among us, before the yenereal diſ- 
. ſe was diſtinguiſhed from it; and the {mall number obſery'd 
W: this day, is a flagrant proof of the former; that in deſcrib- 
ng the ſymptoms of the leproſy, they give us thoſe of the 
Wh cnercal malady ; and by mentioning the manner of its being 
Wommanicated, they deſcribe that in which the po: is commu- 
icated at this ＋ 2 that they recommended the ſame reme- 
ies to prevent the firſt attack of the leproſy, as are at this 
iy in uſe to prevent the firſt ſymptoms of the pox; and that 
he falling of the noſe, which is looked upon as the moſt re- 5 
arkable ſymptom of the venereal diſeaſe, was anciently ob- 
erv'd in what they call'd the leproſy in former ages. 


In Account of the great Meteor that appeared on the 
6th of March 1715—16; by Mr. Cotes. Phil. Tran. 
Ne 365. p. 66. | 
FTE appearance of the meteor was very nearly the fame 
at Cambridge with what Dr. Dannye oblery'd it at 
WS -oferib in Torkſpire; only that the triangular ſtreams of light 
ere not ſo permanent; and the point to which they all con- 
erged was diſtant from the zenith about 20 degrees; its azi- 
uth lying between the ſouth and the eaſt at about 10 degrees 
rom the ſouth, towards which point of the compaſs the wind 
ended: The poſition of this point of convergence may be 
ccurately determined ; for, at a quarter after feven, when 
he appearance at pat an, — in its greateſt perfection, it 
ay nearly in the middle between the two bright ſtars in the 
eads of Caſtor and Pollux. Mr. Cotes was inform'd, that 
ome ſtreams were obſerv'd to ſhoot forth immediately after 
un-ſet, and that they did not entirely ceaſe till about three or 
our in the morning. | (rn 
It was after ſeven before Mr. Cotes had notice of this un- 
ommon fight: At firſt he only ſaw two or three of the trian- 
pular ſtreams towards the north and north-weſt ; theſe were not 
ff a long continuance, but were ſucceeded by others which ap- 
Ipeared and vaniſh'd again by turns, ariſing from and aſcend- 
ng up to places in the heavens of very different altitudes 
above the horizon. From the time he began to view them, 
they began to aſcend more and more copiouſly, being propaga- 
ted ſtill farther and farther from the north towards the weſt 
and eaſt, and always 3 towards the heads of e. ; 
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till at length when they ſeem'd almoſt to meet at the 2 1 

convergence, they alſo began to aſcend up towards it from t.. 
ſouthern parts and all around it; inſomuch, that at a quarii 
after ſeven, there was a perfect canopy of rays: The bot to 
of this canopy did no where reach down to the horizon; toil 
near the north, where it deſcended moſt, its altitude wall 

about 10 or 15 degrees; and near the ſouth where it del 
cended leaſt, its altitude was about 40 degrees: It remain'dih 
this ſtate about two minutes, during which time ſeveral «ff 
Jours were obſery'd ; ſome fainter and ſome more permanen 
others brighter, but quickly vaniſhing: Thus in the we 
Mr. Cotes obſerv'd the rays to be tinged for ſome confide 
rable time with an obſcure and heavy red; and in one of thai 
brighteſt ſtreams at another time, there ſuddenly broke - outs 
very vivid red, which was inſtantly and gradually ſucceeded bf 
the other priſmatic colours, all vaniſhing in about a ſecond 9 
time: Theſe colours affected the ſenſe ſo ſtrongly, that h 
thought them to be more intenſe than thoſe of the brightellif 
rainbow he had ever ſeen. A little time before the -appealif 
-ance loſt its perfect ion, a ſhaking and trembling of the ſtream 
was obſerv'd, chicfly in their upper parts; during which, the 
convergence was confounded, and the whole heaven ſeem'd q 
be in a eonvulſion: At theſame time Mr. Cotes could percein 
waves of light towards the north, which mov'd upwards, aff 
in their motion croſs'd the ſtreams, lying parallel to the horif 
20n; theſe waves were different from thoſe broad ones, ob 
ſerv'd in orkſpire, and which Mr. Cotes likewiſe took notict 
of; their breadth ſeemed to be about a degree, their lengilf 
about 90 degrees; and they reſembled thoſe ſlender waves lf 
— ſurface of ſtagnant water, caus'd by caſting in a ſmall 
About ſeven or eight years before, Mr. Cotes obſerv'd th 
other meteor; along the horizon in the north, there la 
white and luminous, and ſeemingly denſe matter in the forn 
of a cloud, repreſented by abc d Fig. 7. Plate II. its leng 
& b was about 10 or 15 degrees; from this there aroſe. dire 
upwards, pointed ſtreams of the like luminous and white m 

ter, which yet did not appear in any part thereof to be | 
denſe as the former; and it — gradually more and mon 
rare in its upper parts, ſo as to vaniſh almoſt inſenſibly at thi 
points: There was ſome little difference in the height of theſt 
ſtreams; but they generally aſcended up to about four de 
grees above the horizon; they were very numerous and cont! 
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W.ous to each other, and ſeemed to be compos'd of very ſlender 
W:callet filaments or rays. This was the common 8 3 
d the only remarkable thing he farther obſerv'd was, that 

W mctimes a fire or flame would break out in the cloud abc d, 
d move along it in a direction, parallel to the horizon; and 
aring this meteor, a pointed ſtream directly over the fire 

emed to run along with it, and to paſs by the other mor 

hich it always kept itſelf parallel. ee 

Mr. Cores is perſuaded, that the appearance of March 6. 
as of the ſame kind with this; for, let AB Fig. 8. repreſent 
ee plane of the horizon; C the place of the ſpectator; E Fa 
wo f of vapours or exhalations at a confiderable height above 
.. diffus'd every way into a large and ſpacious plane, paral- 
to the horizon: This fund of mix d — by fermen- 

ation emit ſtreams from itſelf, ſuch as EG, F H, Sc. which, 
the wind be perfectly ſtill, will aſcend perpendicularly up- 
ards; if it be boiſterous and irregular, they will be blended 
nd confounded together; but if it be very gentle and uni- 


em, as it was at the time of the appearance, they will be 


nclin'd towards the point of the horizon, which 1s oppoſite to 
hat from which the wind blows : Now if ADB repreſent the 
oncave of the heavens ; and a line CD be drawn parallel to 
he columns EG, F.G, Sc. it is certain by the rules of perſ- 
edive, that theſe columns will appear upon that concave to 
onverge all around towards the point D; thus the column 

G will ſeem to ariſe from the point e, to aſcend up to g, and 


o take up the ſpace eg; 8 | in like manner the arch 75 


il be the projection of the column F H: Hence it is evident, 
bat the reaſon why the triangular ſtreams aſcended at firſt only 
rom the northern parts of the heavens was, that the fund of 
atter E F was not yet arriv'd in its motion to the line C D; 


er it had paſs'd that line, it is plain, they muſt appear to 


icend from all quarters: A great number of columns being, 
herefore, diſpos d to emit light at the ſame time, caus d that 
perfect canopy, deſcrib'd above. The reaſon why that _ 

e 


ei elcended lower in the north than in the ſouth was, that t 


ſhining columns, which had not yet paſs'd the line CD, were 

nore numerous and. more remote from it than thoſe which 

ad paſgd it; for, if the point E be farther diſtant from CD 

han the point F, the arch Ae muſt needs be leſs than the arch 

Bf: An irregular guſt of wind blowing upon and ſhaking the 

olumns was, Mr. Cores ſuppoſes, the cauſe of that ce 
85 whic 
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which appeared in the triangular ſtreams, and likewiſe 188 
cauſe which deſtroy'd that fine appearance of the canopy : 1 
flender circular waves, obſerv'd at the ſame time, might lik 
wiſe be explained from the ſame cauſe. | _ 
In order to repreſent this appearance in ſome tolerabi 
meaſure, take a hoop, and round about it faſten ſever 
ſtreight ſticks parallel to each other, but all inclin'd to til 
plane of the hoop; hold this plane parallel to the horizon, al 
in that poſition move it with ſticks over a candle, the ſhadow 
of the ſticks upon the ceiling of the room will converge: to 
int, not directly over the candle (as they would have done 
d the ſticks been perpendicular to the plane of the hoop ) H 
to the point, in which a line drawn from the candle, parall 
to the ſticks, ſhall interſeQ the plane of the ceiling. 


An Account of the Operation of Medicines by Dr. Toh 

Quincy. Phil. Tranſ. N' 365. p. 17. 
A8 to the operation of medicines and particularly nl 
purges, Dr. Quiney ſuppoſes; 1. That all thoſe parts nl 
an animal body, that are vaſcular, or thro* which any flu 
fles from the inteſtines to the minuteſt fibre, are the ſe 
the operation of a medicine. 2. That this whole courſe of 
circulation or animal motion is naturally diftinguiſh'd in 
three different ſtages, according to the different capacities 
the veſſels, and the motions of their contents; each having li 
proper out-let, and that theſe are the ſeat of the three co 
coctions, ſo often mentioned by phyfical authors; the firſt i 
the ftomach and bowels, having the anus for its emunQory all 
the ſecond all within the circulation of the blood, fo far as 
retains its colour, having the kidneys; and the third all beyonl 
that circuit, having the ſkin for its emunctory. 3. Th 
every medicine, which cauſes evacuation, is a purge. 4. That 
every purge operates as a diſſolvent, by fuſing the juices, and 

increaſing the quantity fit for e ee, or as a ſtimulus b) 

accelerating their motions, ſo as to bring the matter fit for ex 
pulfion oftner to the ſecretory out- let; or both. 
Theſe aſſumptions are premis'd only for the better proof oi 
this grand — — ; vis. that a change in the bulks, 1 ; 
and motions of the component particles of a purging medicine 
will change the ſeat of its operation, and fit it for exertion i 
larger or leſſer veſſels, as thoſe mechanical affeRions are in 

. tended or remitted, | | | 


Fol 
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For illuſtration hereof, it may be convenient to attend the ma- 
gement of common practice, in making a purge operate more 
leſs than it otherways would do. 1. gt 
Subſtances that are groſs and heavy, as thoſe chiefly conſiſting 
W {aline and earthy particles, ſuch as tartar, manna, c. if they 
e reduced ſmaller by triture or repeated ſolutions, operate 


eee geotly ; but if ſharpened by acids or any management that 


poſes their angles more ſenſibly to the membranes, they are 
ugher and take place ſooner. ie | 

Reſinous medicines as ſcammony, gamboge, jalap and maſt 
vegetable production are more violent and operate ſooner, 
When they are more tenacious and adheſive, as in their extracts; 


1 gentler, when divided by hard brittle ſubſtances, ſuch as | 


It of tartar, ſugar, Oc. e e 

Medicines, that have ſulphur and ſalt in their compoſition, are 

dre or leſs rough and ſpeedy in their operation, in proportion 

their greater or leſs participation of the ſaline ingredient and 

e aſperity of its angles; of this kind are moſt minerals and 
eir preparations; and it may be ſufficient to inſtance in the 


nagement of antimony and mercury; the firſt of theſe is by 
ewical analyſis known to be a compoſition of a ſubtile ſulphur 
a falt, and the more the ſaline part is let looſe by preparation, 
imd opening the ſulphur, as it is commonly called, the more ve- 


mently and the ſooner will it operate; whereas, in its leſſer 
eparations, when the ſalts are cloſely wrapped up in their na- 
ye ſulphur, they will hardly work at all, till they are got into 


ka fartheſt ſtages of circulation; mercury per ſe is little known 


a medicine; and its firſt preparation, which makes it into ſub- 

ate, ſo loads it with ſaline ſpicula that it amounts even to a 
iſon; but the more thoſe ſpicula are broke by triture, ſublima- 
n, Oc. the milder it operates; and if to the comminution of 
points there be added a ſulphur ſubtile enough to join it, it 
ay be reduced to ſo mild a medicine, as not to be felt, but in 
e laſt ſtage of operation. | | 
This ſhort view may be ſufficient to fhew, that it is exceſs of 
perity and motion in a medicine, that will not ſuffer 1t to paſs 
te ſtomach, without irritating it into ſuch convulſions, as will 
row it up again by vomit; that a farther comminution and 
Moothing its figure will admit it into the bowels, and make it 
berate by ſtool; that a ſtill farther remiſſion of its properties 
ill convey it into the blood, and make it there promote evacua - 
on by urine ; and that a ſtill farther comminution will convey 


into the minuteſt canals, where by the ſame properties, only in 
a lower 
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a lower degree, it,will increaſe perſpiration or cauſe ſweat ; ol 
that the ſubtiler medicines operate in the capillaries and ſmall 
fibres by the ſame mechaniſm, that more groſs medicines do if 
the common ſtream of the blood, when they go off by urine; oi 
| 1 of all do in the larger paſſages, when they promu 

ool. N 

Hence the ſkill of preparing and adminiſtering medicine c 
fiſts in proportioning its manifeſt and known properties to the cli 
pacity and circumſtances of the part it is to operate in; and 
intend or remit its mechanical affections, as it is ſooner or lu 
to take place in the larger or ſmaller veſſels. 10 
Of the firſt claſs there are few to be reduced ſmall enough 
go beyond the larger paſſages, and none of them are worth . 
Pains they require to fit them farther than for diuretics; beſidi 
their natural fitneſs to attract and join with the ſerous part of ti 
blood, whenever they get into that ſtage of motion, runs the 
off by the kidneys, before they can undergo + comminuti 
enough to get farther; but if by frequent repetitions of ſuch nl 
dicines and. uncommon laxity of the pailages, any thing be paſſi 
into the habit, their groſsneis fouls the delicate ſtrainers, whid 
are left for their expulſion; and they lodge upon the glands ai 
capillaries in ſuch manner, as induces intermittents, which is oil 
ſervable in ſeveral patients after the uſe of cream of tartar, tl 
common cathartic ſalts and the purging waters; eſpecially at ti 
latter end of the ſummer, when the heat of the preceeding ſa 
ſon has debilitated the ſolids and left them under too great a 


laxation. | : =_ 
Among the reſinous purges, there are ſeveral very power 

ones; bur where their operation is propoſed in the viſcera, blo 
and remoter parts, they muſt be exceedingly divided; and ti 
we find ſpirituous menſtruums will do by taking up the moſt ful 
tile parts only, and . conveying them into very ſmall paſſag 
where their operation is chiefly by fuſion, becauſe the ſoftneſs i 
ſuch ſubſtances cannot make them, hardly in any degree, to a 
as ſtimuli, farther at leaſt than ordinary detergents : And thus vi 
fiud aloes, the chief of this tribe, to go farther into the hab 
and be longer before it operates, when managed in a ſpirituo 
menſtruum, as in the Tinctura ſacra; the Rad. Turperh: A 
likewiſe colocynth, with all of the vegetable kind, that will yiel 
to a ſpirituous liquor, are to be conveyed by that means into ti 

_ fartheſt ſcenes of animal action; and there prove efficacious me 
dicines in caſes, that with other management, they would nent 

be able to reach: And on this foot it undoubtedly muſt hat 


bee 
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n, that in practical writers we meet with many of this ſort 
ntioned, as alterants ; the colocynth particularly by Helmont ; - 
they commonly compriſed under that general appellation all 
-dicines that operated in the remoteſt paſſagee. 
But the moſt efficacious purges and thoſe which require the 
ſt ſkill are from the mineral kingdom; theſe abound in ſoli- 
y beyond any other material; and therefore, whereſoever 
ey are brought into action, excel in quantity of impulſe: Se- 
ral of theſe, therefore, require not only the utmoſt comminu- 
n to conyey them into the farther ſcenes of operation; but alſo 
> reſtcaint to their aſperities and motions, to fit them for ſe- 
ral intentions: Thus fublimate is not only to be much ſweet- 
ed, that is, ſmoothed in its points, to make it a ſafe purge in 
> larger veſſels ; but if it is intended to go farther” than the 
bod, and thoſe glands, which in that circuit, they are molt apt 
be lodged upon, when it falivates, it muſt be rendered not 
ly very fine, but covered with ſuch ſubſtances, as weaken its 
dints and make it ſtrain into the laſt ſubdiviſions of the conſti- 
ion. To this purpoſe, the common practice | wiſely contrives 
diſtempers that lie fartheſt off, according to the courſe of cir- 
lation, to wrap up the baſis of this medicine in ſulphurs and 
h like ſubſtances, as follow it into its laſt diviſion, - without 


parting to it any aſperities to make it act as a ſtimulus. Thus 


r all cutaneous foulneſſes and habitual taints, the cinnabar, the 
hiops and all of that ſortment are in readineſs ; and that ordi- 
Wry {ulphurs will cover and deaden the efficacies of mercurial 
eparations; ſo that they ſhall not operate, but in ſuch parts 
ly and in certain circumſtances, is demonſtrable in ordinary fa- - 
_ which are to be lowered at pleaſure by ſulphureous 
jedicmes, {4 2253s Fes 1 Far wo 
Medicines from ſuch minerals, where a ſalt and ſulphur are 
ited by nature; as they are in ſome mercurials by art, as anti- 
ony, native cinnabar, ſteel, c. are manageable only upon the 
me principles; and the more they are defigned to be carried 
sto the habit, the more are they to be reſtrained by their natu- 
cor adventitious ſulphurs: Steel, when opened by and united 
th the points of acid liquors, operates ſooner, and- will ſome- 
mes prove emetic; but when it is covered with an additional 
Iphur, it will go farther, and anſwer intentions much more re- 
ote, as is manifeſt in the common preparations of ſteel with 
artar or vinegar, and with ſulphur. = : 
This way of thinking on theſe occaſions ſeems the more juſt, 
om confidering the texture of thoſe ſubſtances, which by a na- 
Vor, Vikas + H | tural 
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tile ſalts of cant harides more ſenſibly affecting the bladder thai 
tible, but in the moſt minute canals, into which the fibres thalli 


tilty enables it to follow them into thoſe meanders, and ſheai A 
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tural preparation are fitted for operation in the minuteſt part of 
an animal body; ſuch as thoſe of the aromatic kind; all whigh 
more or leſs, according to their greater or leſſer degree of ſubtil 
and ſmoothneſs promote a diaphoreſis: They conſiſt of exquilf 
ſtte ly fine ſalts, covered with a very ſubtile ſulphur, as is demg 
ſtrable by chemical analyfis; and the common ſal volatile oly 
ſum is an admirable contrivance upon the ſame foundation, when 
2 very volatile animal ſalt is covered with a moſt exalted vege 
ble oil, whereby it is adapted to paſs into the minuteſt fibre 
and make, as it were, a part of the animal f. ir its themſelves, 

And here it may not be amiſs to obſerve, — all animal faly 
are very volatile, or are eaſily rendered ſo; hut when bare ai 
naked, juſt as extracted by the fire, with a mixture alſo of wil 
own particles in their compoſition, they are too pungent to be fel 
without painful ſenſations 5 but when ſoſtened with a fine poxtig 
of an oppoſite texture, which is ſmaoth and yielding, they 
come molt efficacious and ſafe ſudorifics, - /.  -- : 


On theſe confiderations we are no longer ſurpriſed. at the wlh 


any other parts, and why camphire prevents thoſe, injuries; fol 
the - exquiſite ſmallneſs of thoſe ſpicula makes them i1mperce il 


compoſe the membranes of the bladder are known to be divide 
and camphire blunts their irritations, becauſe its exquiſite fu 


their aſperities. 285 10 #2174. ee 
To this purpoſe it is very remarkable what ſeveral. common 
practiſe in guarding even mercurials againſt their ſtimulating 
roperties, and ſending them into the fineſt paſſages to open 
be fufion, and the bare force of impulſe ; for, not only. calom 
and the mercurius dulcis may be reſtrained” from manifeſt opera 
tion in the wider paſſages and the glands about the mouth ; h. 
even mineral turbith, which of itſelf in a ſmall doſe will gperat 
powerfully by vomit and ſtool, when mixed with camphire, wil 
not be ſo much felt in thoſe reſpects, but go into the Friel eln, 
cuit of motion, and promote the cutaneous diſcharge in à mor 
efficacious manner than any medicipe of leſs ſpecific gravity; by 
in this management the camphire is to be mixed but very litt 
before tak ing, otherways it hath not this effect, which appeain 
to be from its great volatility, that makes it in a great meaſure 
exhale, while it ſtands mixed in a medicine. 
This theory is applicable to ſeveral good purpoſes in practice; 
and this only inſtance of camphire is ſufficient to ſuggeſt to ſuch 
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turn their thoughts this way, in what caſes that and ſuch ſub- 
ances of like ſubtility and texture may be uſed with ſucceſs; for, 

e ſeat and cauſes of many chronic diftempers lie very remote 
the courſe of circulation, and the reaſon why they elude the 
dinary means of cure, it 18- probable, is owing to the want of 
ficient attention to that particular management of efficacious 
medies, which is neceſſary to carry their operations fo far: An 
dinary judgment knows how to intend or remit the efficacy of 
-dicines, by ſharpening their points and increaſing their quan- 

y of impulſe; or. ſoftening and weakening them with broths 

d the groſs-exprefſed oils of almonds or linſeeds in the firſt 

d larger paſſages; but an active medicine, or a diſtempered 
Writating 4 the minuteſt capillaries and fibres, is not to be 

canaged by ſuch coarſe methods. = 


n Account of an extraordinary Cramp and Fiſtula; by 
Dr. Steigerthal. Phil. Tranſ. Ne 365. p. 79. 
; O HN Henry Oizmann , aged 31 years and born at Harum, 
was 15 years old, when the following misfortune befel him. 

He felt a /paſmus or cramp in his left hip and the lower part 
his leg; as this pain ſeiſed him pretty often, he conſulted 
Ir. Rack a ſurgeon at Ulzen, who applied: ſeveral plaiſters to 
e part affected; but without any relief to the patient: After 
| thoſe fruitleſs efforts, the ſurgeon made about 3) inciſions over 
e patient's whole leg (which to outward appearance was become 
ry brown) of which he was not at all ſenſble, unleſs when the 
ſtrument happened to grate upon the bone; the perioſteum be- 
g ſtill found ; His leg however grew daily blacker, and the 
ain continued both in the perioſteum and in all the bones of the 
per and lower part of the leg: At laſt a black circle was ob- 
rred round about the muſcles of the hip, as an indication of 
approaching mortification. This circle appeared ſo viſibly, 
if it had been ſeparated with a knife from the other part. It 
er aſter ſpread, and came to ſuch a head, that without any 
her help and cure, the fleſh began gradually to rot away from 
e bones; and at laſt quite fall off from the upper part of the 
g, which preſerved its ſoundneſs; after this nothing was ſeen, but 
e bare tendons or ſinews hanging down like ſo many ſtrings 
r cords; there alſo remained a piece of the inferior muſcles of 
he hip faſtened to the ſuperior part. At laſt the tendons, be- 
oming dry, conſumed away; and after all, the leg itſelf, to wit, 
he os femoris dropped off in fuch a manner, that the: e remained 
bout four inches between the bones and the fleſh, looſely hanging 
| H 2 own 
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the ſame time the patient alſo perceived a ſwelling in the il 


(that is three of the ſame ws full) into another ſuch Aaſk, 


moſt heated in the following manner. | 


down from them. The fleſh. at laſt grew up to the bone 
without any manner of help, and faſtened itſelf to the bone 
and in this ſound part the patient felt a great pain, wheneriil 
the weather proved tempeſtuous. It was remarkable, that 


ſus of the right foot, the matter of which diſcharged iti 
thro' the toes and was of ſo corrofive a nature, that it hu 
conſumed all the toes but the little one. The ſurgeon M 
length healed up the wound; but after all, there was ſtill H 
little feeling or warmth in the foot. 5 

This man was afterwards married to a woman 41 years 0 
whoſe bodily conſtitution was almoſt as remarkable: In ll 
younger years ſhe was gored by a wild boar under the ſhi 
ribs of the left fide ; this wound became fiſtulous, and wii 
food ſhe eat was diſcharged, half concocted thro' this apertu 
fo that you might cnn e what ſort of food it was; how 
ever, notwithſtanding this, ſhe had her daily evacuation ii 
anum. 2 3 


An Experiment to prove that there is an interſperſed \lſ 
cuum ; by Dr. Deſaguliers. Phil. Tranſ. N“ 365. p. $1. 
H A T bodies of the ſame bulk do not contain equi 
quantities of matter; and therefore that there is ani 
terſperſed vacuum Dr. Deſaguliers proves by the following all 
Pperiment. 1255 ; ; vp * 5 f | ST 
He took three pounds of mercury, which filled thrice 
{ſmall glaſs jar exactly full, and he poured it into a thin Hor 
flaſk: Afterwards having poured the ſame quantity of w 


ſet both the flaſks in a pail and pouring boiling water abe 
them, keeping the flaſk that had the water forcibly don 
that it might ſtand as low in the hot water as the mercunilfi 
After the fluids in the flaſks had received a ſufficient degree 
heat from the water, for the ſpace of five minutes; he toll 
the flaſks out of the hot water, and putting that which ha 
the water into a cylindric veſſel that had three pints of cl 
water in it, he at the ſame time plunged the flaſk with mel 
cury into another cylindric veſſel, that alſo contained three pu 
of cold water; and he obſerved which of the cold waters v 


Upon holding a little thermometer in the firſt veſſel of cif 
water, ſo as to have its ball covered with the water; wi 
the flaſk of warm water was put in, the ſpirits roſe two oil 


gree 7 
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ees; then putting the thermometer into the water where the 
k of mercury ſtood, the ſpirits roſe three degrees higher: 
he thermometer being again put into the firſt veſſel, the 
l four degrees; and after wards again into the laſt, they roſe 
moſt three degrees. | 


d iti This ſhews, that more heat is communicated by warm mor- 
it ry than by an equal bulk of water equally heated ; and 

xeon Wherefore, that there is more matter in the mercury; but how 

till uch more, is not determined by this experiment alone. 


VN. 2. The warm mercury and warm water were not 
ured into the cold; but only communicated their heat thro? 
1 flaſks. 11 3 | 


In Account of a Contagion among the Cattle in the Vene- 
tian Territories in Autumn 1711; by Dr. Michelotti. 
Phil. Tranſ. N“ 365. p. 83. 


i 5 R. Michelotti, being in the Venetian territories about 

October 1511, took that opportunity of making a parti- 
lar enquiry into the circumſtances of the mortality that 
-igned at that time among the black cattle; and was himſelf 
In eye-witneſs of the greateſt part of the facts contained in 
is account, and received the reſt upon the ſpot from perſons 
f integrity and credit. | 4 eee 
Almoſt all the ſick cattle refuſed every ſort of food and 
rink ; they hung their heads, had ſhiverings in the ir ſæin and 


thrice 


their limbs; they breathed with difficulty and their expira- 
Joren ion in particular was attended with a ſort of rattling noiſe ; 
wu hey were ſo feeble, that they could hardly go or ſtand upon 
aſk, heir legs: Some few of them eat a little and drank very 


nuch; others had fluxes of excrement variouſly coloured, of 
very offenſive ſmell and frequently tinged with blood: Seve- 
al of them had their heads and bellies ſwelled in ſuch a man- 
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gree er, that upon clapping them with the hand on their paunches, 
16 tor along the vertebræ of the loins, they ſounded like a dry 
ch he pladder, when full blown: In ſome the urine was very turbid, 
of on others of a bright flame-colour, In comparing the pulſes 
th ma! the ſound cattle with thoſe of the diſeaſed, the Dr. found 
ee pin he latter to be quicker and weaker: There was but little 


heat perceivable by the touch in any of them; their tongues 
were ſoft and moiſt, but their breath exceedingly offenſive: 
eides theſe particulars, he was informed by thoſe who at- 
ended the fick cattle and other perſons of credit, that in ſome 
of them they obſerved crude tumours in ſeyeral parts of the 

| | body, 


62 ME MO IRS % the 
body, as alſo watery puſtules and diſorderly motions of thi 
head, with dry, black and fiſſured tongues , that in others i 
them they met with tumours that came to maturation; vi 
putrid matter iſſuing from the mouth and noſtrils z worms i 
the feces and in the eyes; bloody ſweats and ſhedding of gh 
In comparing the fleſh of the cattle, that died of this diſten 
per, with that of others killed for the market, the Dr. fou 
the muſcles in the former, which lay immediately under thi 
ſkin, to be ſomething livid : Having opened the three cavitihli 
of the body, he applied himſelf with the utmoſt diligence if 
examine the brain with its membranes, the rrachæa, oeſophli 
gus lungs, and heart with its auricles, the vena cava, aol 
the diaphragm, the liver, ſpleen and other parts of the Tow 
belly; and in all theſe there was no diſcernible differen 
either as to figure, ſize, contents, ſituation or connection wil 
the neighbouring parts, from what was obſerved in ſound ei 
tle killed by the , butchers, excepting the particulars hereaſii 
mentioned. The blood found in the ventricles of the hen 
the pulmonary veſſels, the aorta and cava tho ſtill warm, will 
3 blackiſh and almoſt coagulated In opening ii 
upper and middle cavity, the ſcent was offenfire, but toleſ 
able; whereas that, proceeding from the lower belly, v 
quite intolerable. In ſome few carcafes the viſcera differ 
from what they are in a natural ſtate, with regard to the 
fize, conſiſtence, contents, colour and ſmell: In ſeveral ti 
Paunch was found very much contracted and dried, with a hay 
' ſubſtance contained therein: In others the Jungs were fell 

and _ the liver tumefied, and the brain watery a 
putrid. 4 . EO - | | > ; 33-2 
2 The Dr. having ordered ſeveral of the fick cattle to bi 
blooded, found, that the blood did not iſſue out of the veil 
in a continued ſtream, as uſual, but with a broken and wil 
terrupted flux, one part thereof not immediately ſucceeding 
another. Having cauſed the blood to be received in propa 
veſſels, and let it ſtand for ſome time, he found it entirely co 
gulated, without any ſeparation of the ſerum, and attached i 
the fides of the veſſels, with a reticular pellicle upon the fu 
face, expoſed to the air. All the cattle that were blooded 
being 18 in number, died in a few days after the bleeding, ei 
cepting one only, in which the vein was opened upon its by 
ing firſt taken ill. 2 
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Having enumerated all the ſymptoms of the diſeaſe; the Dr. 


cludes from the whole, that this ſickneſs among the cattle 


sa malignant e fever, killing almoſt all thoſe that 
h It 


re infected with it. 


The immediate cauſe of this he takes to be a preternatural 
ckneſs of the blood, oceaſioned by a coagulation beginning 
thoſe parts of it which conſtitute the craſſamentum; where- 
the globules of the blood and the particles of the ſerum 
re impriſoned in a ſort of reticulum, farmed by the union 
the fibres of the blood. _ 325 5 
he occaſional cauſe of this fickneſs he deduces from the 
d and wetneſs of the ſeaſon, that prevailed all the preceed- 
year from October 1710 to November 1711; which obſerva · 
n is worthy of remark, ſince the ſeafon, preceeding the mor: 
ity among the cattle in England, was remarkably dry, and 
the ſymptoms of the diſtemper agreed with thoſe obſerved 
taly, as appears from Mr. Bates's account in Phil. Tranſ. 


Portion of the Colon hanging out thro a Wound for 14 


ears; by Dr. Abraham Vater. Phil. Tranſ. Ne 366. 


p. 89. Tranſlated from the Latin. s 24 
) NE George Deppe, a native of Halberſtadt, and 34 
years of age, by a wound in the left hypochondrium in 
battle of Ramillies in 1706, had for 14 years a large por- 
n of the colon, by this means cut and inverted, hanging out 
his body, a ſpan in length. © ot . A 
his inteſtine coming out thro' the wound, that at the 
ne time penetrated into it was turned inſide out; and co- 
ing thus in the middle formed two portions; one of which 
ending upwards had an orifice, regarding the thin gane and 
harging the ces; the other, hanging downwards had an 
fice opening into the rectum, ſo as to diſcharge by the anus 
glyſter injected into it: On its inner furface, now turned 
twards, a great number of glands, of a white and cineritious 
our appeared, prominent like warts, and affording a very 
ecable fight ; theſe, when roughly handled, yielded blood: 
e inteſtine thus hanging out was never wholly retracted 
o the abdomen, tho? it was a little retracted, when the ſto- 
ich happened to be empty; but when full, it was farther 
ftruded, eſpecially, on retaining his breath. He uſed with- 
f any inconveniency the coldeſt water, nay that mixed with 
and inow, to waſh off the filth; and the inteſtine _—_ 
car 


— 
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| bear the coldeſt air, only that it made it ſhrink, grow hai 
and ſomewhat pale: Any ſort of food agreed with him; yell 
new fruit and greens did not incorporate with his other viQtuals 
but were diſcharged undigeſted ; as alſo broths taken withoylf 
117717 „ BG, 

ABCD Fig. 1. Plate III. repreſents the colon turned inſide 
out, hanging out at the wound, and reaching upwards an 
downwards; 4 the ſuperior orifice opening into the thin gut 
thro' which the fæces were diſcharged ;' þ the inferior orifice 
leading to the rectum, thro' which a glyſter was diſcharged by 
the anus; cd the veſtiges of the wound'enlarged by the ſur 

con, thro' whoſe middle the inteſtine hung out; e the navel 
7 great numbers of glandules; g the inguinal region; 5 


f 
{ dorſum; i the coxendix ; K the lumbar region. 


Obſervations on the Bones and Perioſteum; by M. Leewe 


* 


boeck. Phil. Tranſ. Ne 366. p. 91. 


M Leewenboeck found by frequent obſervations on bones 
VI. that their ſuperficial part conſiſts of a vaſt many ſmal 
veſſels, and ſome few of a larger fize ; which laſt, when they 
came to the ſurface of the bone, appeared to him inveſtelſ 
either with a membrane or bony ſubſtance, perfectly tranſparent 
| M. Leewenhoeck once diſcovered in a ſmall portion of 4 
4 ' ſhin-bone four or five veſſels of ſuch a ſize, that a ſingle fill 
| ment of filk might have been drawn thro? their aperture: Ol 
of theſe appeared to him to conſiſt of two openings; each d 
which ſeemed to be furniſhed with a valve, diſpoſed in ſuch i 
manner, as to let out what was contained in the veſſel, bu 
ſuffer nothing to enter it. VVFFFFC CC 
As to the matter that iſſues out of the bones and is convey 
into the perioſteum, M. Leewenhoeck diſcovered its ſource to be 
in the ſpongy or cellular ſubſtance on the inſide of the bone 


which 1s the re poſitory of the marrow. 


1 This ſpongy ſubſtance conſiſts of long particles cloſely unite 
4 and linked together, which are compoſed of a vaſt many {mal 
vx veſſels, ſome running lengthways, and others taking thei 
4 courſe towards the fides of the bony particles; which alt 
| notwithſtanding their great number of apertures, are yet ex: 
| ceeding hard, ſome of them lying parallel and others perpets 
| dicular to the length of the bone. 7 9 

| Thoſe particles, that lie perpendicular to the length of ti 
| bone, have: veſſels proceeding from their extremities ; and 


other veſſels that compoſe the cortex or ſuperficial part of * 
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ore proceed from their ſides, where they do not lie cloſe toge- 
et ber; and thoſe long pr that lie parallel to the length of 
1 4 bone, emit veſſels from their ſides, that iflue out thro the 


Nee of the bone: It is impoſſible to conceive the 1 
Number of ſmall veſſels of which the cortical part of the bone 
Wonfiſts, which in ſome places lies no thicker on the ſpongy part 
f the bone than a thick hair of a man's head; tho' in other 
laces it has three or four times that thickneſs... - | 


A The perzoſteum 18 united to the correx of the bone, not only on 
by he outfide, but even by arg, ſeveral places into its very 
ne WS bſtarce, and is joined thereto by the veſſels, which iſſue out 
e om the bone, in ſuch a manner, that ſometime one cannot de- 
Erwin which is the bone, and which belongs to the membrane 


veſting it, they both appearing in the microſcope to conſiſt 
ike of exceeding ſmall veſſels. _ | | | 
Fig. 2. Plate III. repreſents a ſmall part of the bone with the 
W-rio/teur adhering thereto; ABCDEF the bony part; BG 
IE the perioſteum, whoſe thickneſs is repreſented by B G or 


11 E; tho' in other places of the bone, and even at no greater diſ- 
bei Ince than two or three hairs breadth, it 1s twice or thrice as 
teck; all the ſmall veſſels in the perigſteum are repreſented by 
en many dots or points; but in other places, where M. Tee een- 
H had obſerved the membrane of twice this thickneſs, its 
per part has appeared of a different make from the under; 
05 rafmuch as he could diſcover in the uppèr part not only thoſe 


eſſels that had been cut tranſverſely, and conſequently, repre- 
nted by ſo many points; but likewite a great number of other 


jy LOPQNM in Fig. 3. 


BGHIE in Fig. 2. is not entirely membranous, but that 
me part of it is really bony. Upon cutting thro' the perio- 
kum 1o deep, as to divide the part of the bone, marked A BCD 
in the fame Fig. we find the ſame appearance of pores in the 
ny ſubſtance, which are no other than the tranſverſe ſections of 
all veſſels; and befides theſe, there are other veſſels running 
ngthways in the bone; and we obſerve juſf the ſame in thoſe 


preſented thicker between BCDE than they appeared to 
Leeren hock. 1 Hh. 
M. ZLeewenhoeck ſuppoſes, that the uſe of the'e bony particles 
to convey an oleaginous liquor into the periofteu n, and from 
ence by the intervention of the other membre nes into all parts 
{ the body, in a healthſul ſtate. 


* 


ſſels running lengthways along the meinbrane, as repreſented 


M. LeewenÞoeck is fully perſuaded, that the part repreſented 


anſparent parts, that lie between the bony particles, which are 


Vot. VII. „ In 
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In another place he obſerv' d a great number of veſſels 
ſing from a greater depth within the bone, which drew claſeſ 
together, ſo as to compoſe ſmall faſciculi, before they enter 
the perioſteum, in which they ſeparated from each other aui 
diſpers'd themſelves again: It is hard to determine, whethef e 
theſe veſſels convey any liquor into, or from the bone; .. 
1 rather thinks they ſerve for the latter pu 
oſe. | 
8 Having placed before the microſcope another you of bon 
with the perioſteum adhering thereto, he could diſcover ii: 
great number of veſſels, cut thro' lengthways, as they rio 
along the perioſteum; and others cut thro' tranſverſely, appeu 
ing like ſo many points, as repreſented by K LOPQ N A ur 
Fig. 3. where the bony part is mark'd KL MN A, in which: 
tho? no pores or veſſels are here repreſented; yet it is full d 
openings: That part repreſented by LOPQN M is ni: 
entirely membranous ; for, M. Leewenhoeck ſuppoſes, thu» 
that part of it, which lies next the bone, and is repreſent! 
by L. MN, is of a bony ſubſtance. | ms | 
He had another ſmall piece of bone, lying before a mien 
cope, part of which he caus'd to be repreſented by RSW X TIA! 
Fig. 4. RS TV is the bone; SWX T the perioſteum, whid 
in this place was no thicker than a thick hair of a man's beau 
but in another part of the ſame bone at a ſmall diſtance it wlll 
full four times that thickneſs. Wtc 
M. oy wag placed before a microſcope another pie 
of bone in ſuch a manner, as that the bone did not appear ri 
but only the e e and muſcular fibres, which were culic/ 
thro' tranſverſely and appeared to be ſurrounded by the fibi c. 
of the perioſteum, as repreſented by X Z CDA in Fig. b 
where I Z AB is the perioſteum and Z C DA are the fleſh 
fibres cut thro? tranſverſely : This piece of bone was take b 
from one of the ribs of a fat ox; and he was ſurpriz d, that il 
this place, as he cut thro the rib lengthways, he could not di v 
cover any particles of the marrow ; whereas in other parts tl © 
ib abounded with them. ; ? 
;. Notwithſtanding the great number of obſervations M. In 
erenhoeck made on the bones, and the membrane inveſtii v 
them, iz. the perioſteum, he could not ſatisfy himſelf entire| 
about them: He ſtill imagin'd, that the part of the perioſteun 
which immediately covers the bone and is cloſely unit t! 
thereto, muſt have a degree of hardneſs ap roaching to th 
of the bone; and that at a ſmall diſtance from the bone, te Hh 


i © 
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. ioſteum muſt have a ſoftneſs and flexibility like that of the 
arneous and adipoſe membranes, — bg 

M. Leewenhoeck had kept four pieces of the ribs of a fat ox 
Wall two months, which were then become very dry: From 
oe of theſe he tore off the perioſteum, which he found ſtick 
arder to the bone than he could have imagin'd ; and he ob- 
erv'd that a great man particles of this membrane ſtill adher'd 
o the bone. He did this with a deſign to make ſome obſer- 
tions on the ſuperficial part of the bone, which is not near 

d hard, as thoſe bony particles that lie a little deeper: From 
his bone he cut off ſome wry thin ſlices, both lengthways and 
ranſverſely; one of which he placed before the microſcope = 
ind caus d it to be delineated. | 
This piece is repreſented by ABKC Fig. 6. having been 
ut off tranſverſely, and as thin as poſſible, from the rib together 
ith part of the perioſteum, as from K to C, ſtill adhering to 
he bone, and another part torn off from the bone, as repre- 
ented by B K D, only that in ſome places the bone and mem- 
rane are ſtill united by veſſels torn out of their places, and 
hat run from one to the other. | 2 

In this figure DEF C repreſents the perioſteum; the part 
Wdefignd by E GHIF in ſome meaſure lies upon it, which 
WM. Leewenboeck did not know what to make of, tho' it appear'd 
o him to be membranous. | 

He had likewiſe ſome very thin ſlices ſhaven off from the 
rib both of an ox and a calf, from which he tore off the peri- 
oſteum entirely, or at leaſt as much as poſlible; afterwards he 
caus'd the edge of the bone, it had ſtuck to, to be repreſented 
by the crooked line LMN Fig. 7. 8 

OPQ Fig. 8. repreſents the edge of another ſmall ſlice of 
bone, from which the perioſteum had been torn off; by which 
appearance it ſhould ſeem, that the union of the perrofteum 
with the bone is ſo firm and ſtrong, that in ſeparating it, ſome 
of the ſuperficial particles of the bone are torn off with it. 

He likewiſe diſcover'd ſome veſſels running along within the 
on of the ſhank of an ox, that ſeemed to be blood- 
tiny veſſels. | 

Since it appears from M. LZeewenhoeck's obſervations, made 
with the utmoſt diligence and care on bones of all kinds, that 
they do for the moſt part conſiſt of exceeding ſmall veſſels, 
which ariſe from the inner, hollow or ſpongy part of the bone, 
and paſſing thro' the ſuperficial or cortical ſubſtance, enter 
the perioſteum; and are from thence continued farther into the 

| FE I 2 | body 2 
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body, yea even into the utmoſt parts thereof; we may hence 


reaſonably conclude, that in a healthful body, as there is if 
conſtant ſupply of an oily ſubſtance convey'd into the bones: 


ſo this is again conſtantly carried out from the bones, by 


means of theſe veſſels, into all parts of the body, even to the : 


extremities of the fingers: As an evident proof of this, le 


any one lay the ends of his fingers upon a clean and brighl 
pewter plate, and he ſhall find the pewter appear ſoil'd in the 
place where he has touch'd it; for, in reality this ſoil is no 
thing elſe but ſome oleaginous particles diſcharged from th 


ends of the fingers; there 1s, it 1s true, ſomething of a water 


ſubſtance mix d with the oily particles; but this evaporate 
in a little time, and the oily particles are left behind upoilif 


the plate. 


A. preternatural Tumour on the Tons of an Infant attendel | 


With a cloven Spine; by Dr. Rutty. Phil. Tranſ. Ne 366 
P. 98. „ | 25 ; 
"T* HE accurate M. Ryy/h, in an obſervation on the pin 


| bifda, takes notice, that other writers have deſcrib'd it, 
as cloven lengthways into two equal parts; whereas out if 
10 ſubjects he had an opportunity of examining, not one off 
them prov'd in that manner, the body of the vertebræ being 


entire and the accute proceſſes only divided. 


The ſpine Dr. Rutty treats of comes near this deſcrip 
tion: It was that of a female infant fix days old; whose 
mother, when ſeven weeks gone with child, upon a fright 
occafion'd by her husbands falling from a horſe and very much 


bruifing his Joins, gave the embryo this injury; but notwith: 


ſtanding, ſhe went out her time, and the child was full 


grown. ; | 1 
There appear'd upon the region of the loins, in the ſame 


pu where the father receiv'd his hurt, a tumour about the 


igneſs of a ſmall turnep, with a broad baſis, around which I 


the ſkin was diſcoloured by an ecchymoſis, as it were; but 
from thence it immediately became pellucid, reſembling 4 
bliſter rais'd by cantharides, and continued ſo throughout, 


excepting juſt at its apex, where was a ſubſtance like a fungus: 


This veticle was fill'd with a liquor, which in fcent and colour 


reſembled urine ; infomuch, that upon ſtrictly examining the 


linen ſtain'd by what iſſu'd from it, with that from the urerbra, 
no ſenſible difference could be perceiv'd, and a communication 
was concluded between the left kidney and the orifice, into way 
=] at Sap 


b ww > 
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Joey 


all the /ulcus or 
here the perforation tended, a long probe eafily paſiing up 
Wc channel, which contains the ſpinal marrow : Throughout 
Wis fungus were diſpers'd a great many terminations of ſmall 
res, from whence diſtill'd this urinous liquor, as it were, 
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. ſurgeon's probe paſs'd obliquely upwards about an inch: 
Whether the ſame ſimilitude may hold between the urine and 


is liquor in all caſes of the like nature, Dr. Ratty has not 


54 d opportunity of obſerving; but as M. Ruyſch has taken 


notice of it in ſuch a number of ſubjects that have been 


fore him, he is apt to think that it does not. | 
Upon opening the body, the kidneys, contrary to expetta- 


Won, were entire, and did not any way communicate with the 
ward orifice. 


But upon elnaring; array the ſungous ſubſtance, which took 
ollow of the Ginn, then it was difcover'd 


hich occafioned the tumour: The reſt of the medulla was 
ore compact and fill'd the cavity of the ſpine; tho' in ſome 


bjects it has been waſted to ſuch a degree, that by blowing 


to the orifice you might inflate the dura mater; as was done 
a like caſe by Mr. Dobyns a ſurgeon. The coat of the 
mour at its baſis conſiſted of the cuticula, cutis and mem- 
ana adipoſa ; the two firſt of which terminating forthwith, 
e cuticulg only was continuedy under which immediately ap- 
ar'd the — and fungus above mentioned: In this it 
ffers from thoſe of M. Ruyſch, which receiv'd their coats 


om the membranes that inveſt the medulla; as alſo from thoſe 


ken notice of by Tulpius, that borrow'd theirs from the 
ritoncum, as be ſays; tho' by his own deſcription, it is more 


ely they proceeded from the ſame membranes. . 
Theſe tumours conſtantly attend the ſpina bijida ; inſomuch 
at when any of them preſent themſelves on the loins or back | 


a new born infant, we have good grounds to pronounce this 
be the cauſe ; but we may be poſitive therein, if the child can- 
dt move its lower limbs, the want of ſuch motion is an in- 
[ble indication, that the ſpinal marrow reaches no farther 
dan the ſwelling, whereby the nerves are not diſtributed to 


ole parts: They appear differently in different ſubjects; in 


dme the whole tumour is opaque, which is owing to ſmall 


aments of nerves, propagated in great numbers throughout 


coat, and not from the thicknels of the ſkin, as M. Ruy/ch 


ould have it; in others it is pellucid, and then the medulla 
:rminates at once at the aperture of the ſpine, and does not 


dot out into any ramifications ; This before us is a compound 
8 | "" 
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and lay almoſt in a ſtreight line on each ſide; whereby 1 


compactneſs of its vertebræ, whereby it is leſs liable to be ii 


morbid caſe, ſo nearly reſembling the above recited in tl 


diſcharge. 


till half an hour after 12 o'clock: The {oil was a ſtiff clif 
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of both ſpecics, the greater part of which was pellucid; | 
leſs, viz. the apex opaque. = 7 
The ſpine itſelf was not cleft; but had its verrebræ, w 
their other proceſſes entire, and was only defective in its acu 
ones: But that portion of the vertebræ, that ſhould form i 
acute angle, from whence their ſpinal proceſſes naturally arif 
in order to form the Hpecus ot paſſage for the marrow, pay 


8 


medulla was deprived of its uſual defence from external in 
ries. This defect began at the third vertebra of the low 
and was continued to the end of the Os ſacrum; which lit 
very extraordinary, it ſcarcely ever happening to this bone 
the reaſon of which the Dr. takes to be the more than ordit 


5 
l 


jured by ny impreſſion: For, we obſerve that in adults tha 
grow fo cloſe together, as to unite and form one large a 
iolid bone. 5 
As the caſe before us is a vitium conformationis, owingi 
the mother's imagination; ſo the ſame is ſometimes occaſion 
by niatter lodging upon the ſpine and corroding the ver: el 
by its acrimony ; but then you find a carious bone; wherealf 
in theſe preternatural caſes, there remain no ſuch veſtię 
This was obſerv'd by Mr. Cowper in the body of the late E 
of Peterborough; for, upon opening it, he found a h 
tumour, from which there flow'd a browniſh colour'd mati 
and under it the upper and. fore- part of the ninth and tl 
Jower part of the eighth vertebra of the thorax were co 
ſum'd and gone, the ſpinal marrow being cover'd with ll 
membranes only: This gave rife to thoſe ſymptoms in th 
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preternatural one. | £ 

It ts manifeſt from what has been ſaid, that theſe* caſes 1 
incurable, and muſt in a little time kill the patient: But 
is almoſt immediate death to open the tumour, which eve 
furgeon will naturally do, the fluid ſeeming to require 


Of the change of Colour in Grapes and Jeſſamine; by Ml 
| Cane. Phil. Tranſ. No 366. p. 102. 77 


N 1714 Mr. Cane planted a cutting of a vine againſt a wal 
on an eaſtern proſpect; where it had the ſun from his ribn 


bur to make it work the better, he meliorated it by 9 
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me rubbiſh of the foundation of an old brick wall; in Janu- 
1719 he prun'd it and its figure was thus, Ws 


| Left hand T right hand black. 


At time of year it ſhot at both hands about 22 inches 
a fide, before it came to a joint; that on the right was 
WT very luxuriant branch, as big as the body of the tree; 
ce other ſide was not half ſo thick or big; and the leaves on 
Wc right were as big again as the other on the lefr hand, and. 
e largeſt he thinks he ever ſaw : The & hand bore a very 

ge and good black grape and large cluſters; the left hand 


on ce very good white grapes; and in 1719 he had more bun- 
es of the white than of the black; and whereas in all vines 
Waring black and blue grapes the leaves die red, theſe died 


tice on the black fide as well as on the other: In January 
10 he prun'd the tree again, but tack'd up more of the 
ht hand (being black) than he did on the left; for which 
Won he had that year a great many more of the black than 
had of the white; and they ripen'd for the ſeaſon of the 

ar very well; about the 23d of October 1720, he gather'd 
reihe laſt of them; and the leaves died alſo white this year, 
ing the ſecond year of its bearing. 

_ In Aoril 1692 Mr. Cane having a ſmall plant of the com- 
on white jeſſamine, which ſtood in the ground, and was no 

ger than a tobacco- pipe; he cut it off at two joints above 
1 * and grafted it with a cutting of the yellow- 


ve wecks after, it was blighted; and he perceiv'd it had 
I'd the graft and ſome part of the ſtock below; fo he took 
Is knife and cut 1t to the quick, which was near the knot or 
int next the ground, and let it ſtand, thinking to graft it 
pain in ſpring, as before, but he forgot it till the ſeaſon was 
aſs d: At length he obſerv'd, that it had broke out at the 
xt joint with ſeveral ſhoots of the yellow and green ſtrip'd; 
d not only there, but alſo from the root it had a ſtrong ſhoot 
yellow and green ſtrip'd: Some time after he took it up 
th mold to the root; and putting it into a pot it flouriſh'd 
Il the ſummer : He made a preſent of it to the Preſident of 
lagdalen College Oxon, where it flouriſh'd two or three 
ears; and then 1 want of ſhifting the pot in time, it was 
matted to the bottom and ſides thereof, that it died. 


Mr. 


i'd; it took and ſhot a ſmall weak ſhoot; and in a month 
1 f 5 I 
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An Account of ſome new electrical Experiments; by Mr. 8 


if a feather were draws thro' his fingers, it might not produc 


® its ſtem would likewiſe be attracte 


taking the ear and drawing it thro' his fingers, great numbers di 
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Mr. Cane tried ſeveral other ſorts of variegated plants; bi 
* did not find any of them to tranſmute, as that jeſſamine vii 
0. 25 


phen Gray. Phil. Tranſ. N' 366. p: 104. 


M R. Gray having often obſerved, in the electrical experi 
ments made with a glaſs tube and a down feather, tied wi 
the end of a ſmall ſtick, that after its fibres had been attract 
towards the tube, when that has been withdrawn, moſt. of then 
would be attracted to the ſtick, as if it had been an elcQricall 
body, or as if there had been ſome electricity communicated lM 
the ſtick or feather: This put Mr. Eray upon thinking, whethsM 


the ſame effect, by acquiring ſome degree of electricity: Ti 
ſucceeded accordingly upon his firſt trial; the ſmall downy fibrali 
of the feather next the quill being attracted by his fingers whe 
Held near it; and ſometimes the upper part of the feather wit 

| 4 z but not always with th 
fame ſucceſs. He then tried, whether hair might not have thei 
ſame property by taking one from his peruke, and drawing i 
three or — times thro? his fingers, or rather between his thun 
and fore- finger; and he ſoon found that at the diſtance of 4 a" 
inch it would be attracted to his finger; and ſoon after he found!. 
that the fine hair of a dogs ear was ſtrongly electrical; for, up 


them would be attracted towards his fingers at oncde. 

The next thing Mr. Gray thought of, was threads of filk oi 
ſeveral colours and ſeveral N which he found to be a 
electrical; but ſometimes he could net ſucceed: The reaſon d 
which he afterwards found, as will appear anon. _ 
Having ſucceeded ſo well in theſe, Mr. Gray proceeded e 
larger quantities of the ſame materials; as pieces of ribbant 
both of coarſe and fine filk, and of feveral colours; and he 
found, that by taking a piece of either of theſe of about halt 2 
yard long, and by holding the end in one hand and drawing I 
thro* his other hand between his thumb and fingers, it would ac 
quire an electricity; ſo that if the hand were held near the 
lower end of it, it would be attracted by it at the diſtance of 
five or fix inches; but at ſome times the electricity would be 
much weaker than at others; the reaſon of which he conjeRured 
to be, that the ribband might have imbibed ſome aqueous par 
ticles from the moiſt air, which upon trial he found to be 5 

calc; 
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ſe; for, when he had well warmed the ribband by the fire, it 


£,+4 , 


failed to be ſtrongly electrical. 
After this he made trial with ſeveral other bodies, as linen of 


cal forts, viz, holland, muſlin, &c. and woollen, as of ſeve- 


W! forts of cloth and other ſtuffs of the ſame materials: From 
Wc he proceeded to paper, both, white and brown; and he 

und, that, after they had been well heated before rubbing, they 
W viouſly emitted their electric effluvia : The next body, in which 
WE found the ſame property, was thin ſhavings of wood; he hi- 


den erto only tried N which are ſtrongly electrical: The 


g re laſt ſubſtances he found to have the ſame property are 
cher, parchment, and thoſe thin guts wherein leaf. gold is 


aten. . 7 1 
Fall theſe bodies will not only by their electricity be attracted 


the hand or any other ſolid body near them; but they will, as 
err electrical bodies do, attract all ſmall bodies to them, and 
et at the diſtance of ſometimes 8 or 10 inches: Heating them 
the fire before rubbing very much increaſes their force, 
There is another property in ſome of theſe bodies, that is 
mmon to glaſs, viz. that when they are rubbed in the dark, 


ere is a light follows the fingers thro which they are drawn 


is holds both in filk and linen, but is ftrongeſt in pieces of 
White preſſing papers, which are much the ſame with card-paper z 
WS; not only yields a light as above, but when the fingers are 


Ed near it, there proceeds a light from them with a crackling 


ie like that produced by a glaſs-tube, tho“ not at ſo great a 


dance from the per z iO perform this, the paper, before rub- 


| ' ng, muſt be heate 


as hot as the fingers can well bear. 
A down-feather being tied to the end of a fine thread of raw 
, and the other end to a ſmall ſtick, which was fixed to a 
Wot, that it might ſtand upright on the table; there was taken a 
Wece of brown paper, which by the above-mentioned method, 

Was made to be ſtrongly electrical; and which, being held near 


e feather, attracted it; and with the ſame he carried it, till it 


me near the perpendicular of the ſtick ; then lifting up his 
and till the paper was got beyond the feather, the thread was 
krended and ſtood upright in the air, as if it had been a piece 
wire, tho? the feather was diſtant from the paper near an inch: 
the finger were held near the feather in this poſition, the 
reateſt part of the fibres next the paper would be repelled; 
nen at the ſame time upon holding a finger to the fibres that 
3 remote from the paper, they would be attracted 
ere Y. ; 4 


Vor. VII. 2 K p | Mr. 
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Mr. Gray repeated this experiment without the feather, i 
by a fingle thread of filk only about five or fix inches 1, 
which was made to ſtand extended upright as above-mentiq 
without touching the paper; then placing his finger near the 
it would avoid or was repelled by it; but upon placing his ff 
at about the ſame diſtance from a part of the thread, that 
about two inches from the end, it was then attracted by it, 
The ſeveral bodies found to be electrical are, i. Feat 
2. Hair. 3. Silk. 4. Linen. 5. Woollen. 6. Paper: 5. 
ther. 8. Wood. 9. Parchment. 10. Ox-guts, in which | 

gold is beaten. . | 


Some Ol jections, made to the Account of the Antiquity of 

Venereal Diſeaſe, anſwered ; by Mr. Becket. Phil. I 
„Ne 366. p. 108. 0 
H E two following objections were made to Mr. Ze 
account of the antiquity of the venereal diſeaſe in 
 Tranſ. No 35), 365. The firſt is, that the venereal diſeaſ 
well known among us now, and the le proſy of former ages, a 
not be the ſame diſeaſe ; becauſe the leproſy is not to het 
| nd by ſalivation, to which the other generally yields 
ea. 010 ve hairs | 

In — to this Mr. Becker obſerves, that the leproſ 
have among us at this time, only affects the ſurface of the by 
the ſkin. generally appears ſcaley, with a certain deep red cd 
or {mall ſores upon removing the ſcales, and ſometimes a {ca 
neſs, with a . — of the ſkin that affects different parts of 
body. Mr. Becket has known both the cheeks only affet 
both the arms for the breadth of the palm ef the hand; 
times the breaſt, the legs and other parts; but this may cont 
upon the patient during his life, as it frequently does, and it 
make any farther progreſs; which ſhews it to be a cutid 
- diſeaſe. In theſe caſes upon ſalivating the patients, the { 
generally fall off, the redneſs diſappears, and the cure ſhall! 
to be compleated ; but in a month or two, the ſame inc 

- niencies generally attend them as before. But one ought nl 
conclude, that becauſe our leproſy will but rarely be eum 
ſalivation, and the pox generally will, that many of thoſ: 
ancients judged to be leprous were not really venereal ; for, ! 
leproſy, as they called it, was a quite different diſeaſe from 

Had there been any proof adduced, that perſons had been 
vated in their leproſy and failed of cure, it would have 


mined the caſe, But on the contrary we are aflured by 
a 1 


:rned Dr. Pitcairn, in his deſertation on the ingreſs of the 
oy s Yenerea, that the leproſy, before the Neapolitan diſeaſe 

=: talked of, was cured by wo rh and now ſince it changed 
the name, it is no longer heard of. Thus we find, that their 
roy and our venereal diſeaſe would be cured by the ſame 
<1... WMEthod ; but their leproſy and ours being abſolutely different 


a eaſes, we by no means ought to expect the ſucceſs, from the 
Peat e proceſs of cure, ſhould be the ſame. None ever obſerved 

; leproſy to be attended with ſhedding of the hair, hoarſeneſs 
h de voice, ſpeaking thro' the noſe, conſumption of the fleſh, 


ers all over the body, putrefaction of the fleſhy parts and of 
bones themſelves, filthy ulcers of the throat, corroſion and 
ing of the noſe; all which are reckoned as ſymptoms of their 
roſy: On the contrary, ours is a mild and almoſt inoffenſive 
eaſe, which a perſon may be affected with all his life long, 
never become the worſe: Whereas the other ſhewing itſelf 
the above-mentioned ſymptoms, brings the patient to the moſt 
erable end: Befides, their diſeaſe was got by coition, as their 
hors aſſures us; but in our leproſy, a diſeaſed husband ma 
abit with his wife, as long as he lives, and he ſhall never be 
le, either by coition or the immediate contact of the diſeaſed 
rts with thoſe that are ſound, to communicate any malady. 
id what our predeceſſors called the * 0 been the ſame 
caſe we call by that name now, they had not been ſo ſolicitous 
making ſuch large proviſion for them or ſhutting them up 
m human ſociety ;; for, one of our Jeprous perſons might have 
n among them and no body have known that he laboured un- 
r any infirmity at all. er | | 

Hence it is evident, that the diſeaſe, ſo common among them, 
s entirely different from our leproſy, the appearZices of which 
ir no manner of analogy with the former. It is from the ſymp- 
ns of the diſeaſe and the manner of its being received, that 
generally diſtinguiſh one diſeaſe from another; but the ſymp- 
ns of moſt of their leprous patients and the manner in which 
diſeaſe was gotten, will be found in no other diſeaſe, that at- 
Ws the human body, but in the venereal only; for, here they 
actly agree; and conſequently, we cannot deny them to be the 


. f | 
The ſecond objection is a falſe aſſertion of Dr. Fuller's the 
ſtorian; vis. that the leproſy was brought into England b 
Nie of our countrymen from the holy war, and that the diſeaſe 
$altogether unknown among us deſire, 5 


. in 
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In anſwer to this objection, Mr, Becket obſerves, that it Wat 
1096 the firſt Engliſomen went over to the holy war, as our li 
ſtorians generally agree; and that ſome of them returned in toi 
two years after that expedition: But it is very certain, we b. 
the leproſy among us before that time; for, Wharion de Epiſnl 


pis Londinenſibus and other hiſtorians aſſure us, that Hugs WM 
Orivalle, one of the Biſhops of London, died here of the if 


proſy in the year 1084; which proves, that our countrymen (ll 
not firſt bring that diſeaſe from the holy war: William of Malm 
Eury's account of this diſeaſe is, as follows; 15 poſt puucbs 
dinationis annos in morbum incurabilem incidit; ſiquiden | 


gra valetudo totum corpus ejus purulentis ulceribus occnpa =. 


ad pudendum remedium tranſmiſit ; nam credens aſſerentin 
unicam fore ſubſidium, ſi vaſa humorum receptacuta, vere 
ſcilicet, exſecenter, non abnuit : Itaque & . um ſou 
nis tulit Epiſcopus, & nullum invenit remedium, quoad ul 

Zeproſus. . „ 

Now it is highly probable, had this been a new diſeaſe 
Biſhop died of, the mention of it, as ſuch, would tot hu 
eſcaped our hiſtorian : But on the contrary, it ſeems to hn 
been anciently known among us, becauſe the remedy made ut 
for it was ſo; it having been recommended by Ætius and o 


hyſical writers ſeveral hundred years before this time; al 
Ms Becker thinks it very plain, that the cutting off the 7 
4 | 


and with them the veſſels deſigned for receiving the humour, i 
expreſſed in the former caſe, was by them looked upon to bei 
peculiar ſervice; becauſe it is probable, that obſerving the diff 
to begin in theſe and the neighbouring parts, they ſuppoli 
that the very minera morbi would by this means be de of 

and the diſeaſe either cured or its ſpreading prevented, 


An Experiment 70 compare the Paris Weights with the Full 
liſh; by Dr. Deſaguliers. Phil. Tranſ. N* 366. p. 113 


IX. Oeſaguliers, finding the accounts we have of the Frei 
LW weights different in * . — books, ſent for ſome Pan 
weights exactly according to the ſtandards at the Chatelet ; i 
he found upon trial, the Paris ounce, which contains 576 
their grains, to be ©. 05 to 476 of our grains Troy; from whit 
experiment all the other proportions may be deduced. 
The French pound contains 16 ounces 1 
Ounce 8 drachms or 576 Paris grit 
Drachm 3 deniers | 
Denier 24 grains 
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ome Remarks on the Method of obſerving the differences of 
right Aſcenſion and Dechination by croſs Hasrs in a Tele- 
ſcope 5 by Dr. Halley, Phil. Tranſ. N* 366. p. 113. 


isa Stronomers are greatly endebted to M. Caſſini for his inven- 
% tion of applying threads at half right angles in the com- 


| on focus of a teleſcope, to determine thereby the differences ot 
ht aſcenfion and declination of any two ſtars, whoſe fituation 
bach, that by their diurnal motion they follow each other thro! 
0s oc aperture of the teleſcope, fixed in ſuch a manner, as that the 

of them may paſs over the center of the glaſs, and move 
xactly along one of the threads, whilſt the interval of time be- 
ween its tranſit and that of the following ſtar, is accurately mea- 
ured by a pendulum-clock, well adjuſted to the mean motion of 
e ſun or elſe to the revolution of the fixed ftars, whereby the 
Va ference of right aſcenſion is given; as is the difference of de- 
lination, by the time the following ſtar takes to paſs from one 
liagonal thread to the other: By this manner of obſerving 
Dr. Pound and Mr. Bradley did, in an oppofition of the Sun and 
lars, demonſtrate the extreme minuteneſs of the Sun's paral- 
ax; and that upon ſeveral repeated trials it was no more than 


r Mars would be again in oppofition to the Sun, about the 
och degree of Taurus; but not come very near any fixed ſtar, 
chat has a place in Mr. Flamſtead's Catal. he was ſolicitous to 
ec, if there were any teleſcopic ſtars to which he would very 
nearly approach; and on the 28. of February 1720, the heavens 
being very ſerene and clear in the evening, and Venus having 
nearly the declination in which Mars moved October 1721; he 
fixed his teleſcope on her at 7 28“ equal time, and noted the 
moment ſhe bad paſſed over the center of his glais, or rather the 
common interſection of the four croſs hairs ; and in 4 an hour's 
time he obſerved eight very conſpicuous ſtars, four of which, be- 
ing within the compaſs of one degree, fell very nearly in the ſaid 
way of Mars, and from the intervals of time he then obſerved, 
with their difference of decl ination from Venus, he determined 
their right aſcenſions and declinations, as well as her place from 
his tables (which by obſervation he found at this time needed no 
correction) would allow him; they all falling between the gth 
and roth degree of Taurus with very little Lat. But what con- 
firmed him that all was right was, that on March 22. 1920, 
Mercury appearing very fair and juſt paſt his greateſt elongation, 
he found by Senex's zodiac, that he was nearly in the fame parallel, 

Venus 


K. 


12 / nor leſs than Dy : But Dr. Halley conſidering, that in October 
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Venus had before deſcribed; and tho? the brightneſs of thi 
crepuſculum effaced the ſmaller ſtars; yet in a. quarter of a 
hour he had one paſt 10 and 4 more {ſoutherly than the plan 
which in leſs than 3 of time was ſucceeded by another, which 
was but 1' more northerly than the former; when after an inte 
val of about 14 minutes of time, in which he was 1 
find the ſky fo void of ſtars, the four above-mentioned ſtars pal. 
ſed ſucceſſively over his glaſs, with the ſame interval of time i 
which he had ſeen them follow each other on the 28. of Fill 
whereupon he was deſirous to try, whether if the place of Meri 
cury in his tables were aſſumed, the ſame right aſcenſions and de. 
clinations of thoſe ſtars would be deduced from him, as fronj 
Venus; and the Dr. found on trial by an exact calculation, tha 
he had the ſame right aſcenſions now as before, in none of the 
four differing quite ? a minute; ſo that thoſe ſtars may be ſe 
curely added ta the Catal. and the appulſe of Mars to then 
be obſerved in very long teleſcopes in October 1721, to the farthe 
aſcertaining the immenſe diſtance between the ſun and earth. 
Hence it will likewiſe appear that the Dr's. mercurial numben 
are at leaſt at this time, and in this part of his orb, not leſs ex: 
act than thoſe of Venus; and whereas this planet ſcarce ever ap 
Pears with us out of the ſun's beams, and always low, and there 
tore, under great refraction; this way of obſerving takes off al 
the uncertainty that accrues therefrom z and when once the 25 
diac ſhall be compleated with the ſtars that are wanting to fill wi 
the vacant places, it will be eaſy at any. time by this method, 
ro obſerve Mercury or a comet within the ſun's beams, with the 
fame certainty, as if it were remote, and out of the neighbour 
hood of the horizon, where the different vapours that lie neat 
the earth, render the appearances of the ſtars ſomewhat dubio 
npon account of the irregular refractions. | 


A Propoſal for meaſuring the Height of Places by help i 
Mr. Patrick's Barometer, in which the Scale is very mulh 
enlarged ; by the Same. Phil. Tranſ. N'“ 356. p. 116. 


8 IN CE Torricelli firſt found the mercury in an inverted tube 
to be in quilibrio with the whole column of air over it, and 
the weight of the incumbent column to be various according to 
the different diſpoſitions of the air, in reſpect of ſerene fa ir wea- 
ther, and of rainy, windy or otherways tempeſtaous weather; 
there have been ſeveral attempts and contrivances to make the 
mmute variations thereof more ſenfible: And firſt the wheel 
barometer was thought of, which certainly ſhews theſe N 
With 
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with great exactneſs; but it is only proper for a fixed ſtat ion, 


he principal uſe, to which this inſtrument 1s applicable, and for 


which Dr. Halley would recommend it. 


The next thought for this purpoſe was that of Mr. Hubin (as 
deſcribed in Phil. Tranſ. N“ 184.) who returning the tube of 
the barometer, as an inverted fiphon, made a large dilatation in 


che aſcending leg thereof, wherein the mercury aſcended, as its 


altitude in the other part thereof abated, and è contra: Over this 
he drew out a narrow glaſs-tube, which he filled with tinged ſpi- 
rits, and which, being about 15 times lighter than mercury, 
would aſcend about 15 times as much as the mercury in the baro- 
meter fell. This, beſides that the ſpirits would dilate and con- 


W tra with heat and cold, had the inconveniency of the former, of 


not being eaſily removed without great danger of diſordering and 
breaking it, by reaſon of the ſmallneſs of the tube in which the 
ſpirits were to riſe and fall. 6 | 

This was ſucceeded by Dr. Hook's marine barometer, made of 
two thermometers, the one, the common ſealed weather-glafs, 


having no communication with the external air, wherein the tem- 


erature as to heat and cold was ſhewn by the ſwelling or ſhrink- 


ing of the included ſpirits; the other, the old thermometer, 


made with an inverted bolt-head, in whoſe globular part was in- 


W cluded air ſomewhat rarer than the circumambient ; ſo as to 
W make the liquor, which was to riſe and fall in the ſhank of the 
bolt-head, always to ſtand above the ſurface of the ciſtern, into 


which its extremity was immerſed. This ſhewed the heat of the 
air by its dilatation, but at the ſame time the different preſſure 
of the atmoſphere mixed with it ; ſo that the graduation of theſe 
two thermometers being adjuſted to any given height of the mer- 
cury, they would at all times, when the mercury was' at that 
height, both ſhew the ſame degree of heat : But at other times, 
when the weight of the air was different, that difference would 
ſhew itſelf by the diſagreement of the degree of heat ſhewn by 
them. This will be better underſtood from Phil. Tranſ. N* 269, 
wherein this inſtrument is deſcribed at large. This tho' of ad- 
mirable uſe at ſea, to give timely notice of approaching bad wea- 
ther, labours under this objection, vig. that it ſuppoſes the concave 
of the tubes of the thermometers to be cylinders, or of equal 
diameters throughout ; and alſo, that on account of heat and cold, 
the air and ſpirits have a proportional dilatation and contraction; 
the firſt of which the Dr. takes to be very hard to be found in 
ordinary 


7 


and not eaſy to be removed; which circumſtance is requiſite ſor 
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ordinary-glaſs tubes; and the other ſtill wants to be made 9 


by authentic experiments. 
The laſt contrivance fo 


7g 2 
wan 


No the ufe to whic I apply this contrivance q 
the barometer 1s, to meaſure thereby the G rent levels of .placalf 
too remote to be come at by the ordinary inſtruments for leyellinff 
with the certainty one would deſire. For this purpoſe let ther 
be provided two {mall glaſs- tubes nearly ſimilar, tapering but ve 
little at the cloſe extremity; ſo that being inverted, the merci 
may be ſuſpended in them at the height it ſhould have at th 
time of the experiment. Let that height be Ae noted, au 
then going up the monument, or ſame ſuch edifice where ti 
aſcent, may be exactly meaſured, let theſcales annexed be 95 
Into parts by the deſcent of the mercury, at every 10 foot, i 
both the pendent barometers ; which he conceives may be cho 
in ſuch a manner as to make the diviſions, very diſtinct and {nb 
ble. Theſe being thus prepared, when it is deſired to take tit 
level of two diſtant places, let one of the glaſs tubes be placti 
in the lower place, at a time when the mercury has the ſam 
height, as when they were firſt inverted and graduated; and |t 
the other be carried to the higher place, where it will be found u 
ſtand at that diviſion which anſwers to the height of that plac 
above the other, which had been before found by meaſure in g 
ing up the monument: Thus may go foot aſcent, which maki 

but one tenth of an inch of mercury, be repreſented by two *M 
three inches, or a ſpace capable of beiug divided into go Park 
. where, 
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ereas, if the diſtance of the two places be 20 miles, a minute 
a degree is equal to above 30 foot; and by the uſual fights, 
ether teleſcope or otherways, of water-levels, the Dr. is ap- 
-henfive it will be very difficult to convey a true level without 
greater error than one minute in the whole. 1 


he Variation of the Needle, in the Baltic; by Mr. William 
Sanderſon. Phil. Tranſ. N“ $66. p. 120. 

T/ Edneſday June 1+ 1520, being at anchor near Revel in 582 
58' N. Lat. the magnetical amplitude at ſun-ſet was 


” 
4 


weſt ——— 64" 30' N. 
he true amplitude was W. —— 49 37 N. 


5 Variation N 4 3 | 
Saturday July 23. at the Iſe of Gortſand in 58 21' N. Lat. 
ſun-ſet, the magnetical amplitude was W. 49* 50' N. and the 
ie amplitude — = 35 oo N. which 


ves the variation N — — 14 50 W. 


The difference of Long. of the two abovementioned places by 
ad reck. 18 1 5b. | | 

October 24. At Bornholme in 50 Lat. at ſun-rifing, the map- 
tical amplitude was ——k— E. 43 15'S. and the true 
plitude was — E. 28 3 which gives the 


Batt 


tation — — N. 14 44 W. 
arge Quantity of Alcalious Salt produced by burning rot- 
— 2 by Ad Robie. Phil. Tran Ne 366. p. 25 
White oak - tree, about two foot diameter, in 2 in 
New. England, is of ſo ſurpriſing a nature, that tho about 
of it were decayed, and ſeemed to be really rotten wood; yet 
is decayed part would in burning turn almoſt entirely into a 
dod white alkali, and run down into hard, white and clean 
Imps. Upon taſting of the lumps it was found to be ſalt and 
ry ſtrong; diſſolved in clean water, upon decantation and eva- 
ration without filtring, a very clean white ſalt was produced 


kceeding in ſtrength and whiteneſs any had at the ſhops, 
Vor. VII. Ne 3 L . 
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Now tho Axali's may be extracted from common aſhes; yy 
what was peculiar in this, is 1. That while it was burning, the 
wood iulelk would melt and run down into hard lumps of falt 
not the ſound, but only the decay d wood would do this; ani 
what was moſt decay'd, would yield the greateſt 22 
ſalt. 2. Whereas all other Akali's of wood, made thug hy 
incineration, are blackiſh at firſt, and a lixivium made of then, 
tho often filtred, will ſtill be tinged with a brown colour, 0. 
cafioned by a kind of coal or aſhes, ſo cloſely united to the 
alkali in burning, as not to be eafily ſeparated by filtration, 
tho? often repeated; yet this alłali was very white; eye 
before ſolution ; and when diflolv'd, the Iixi#vium was not in 
the leaſt tinged, but clear like pure water, only a very ſmil 
quantity of aſhes ſubſided to the bottom of the veſſel, i 
which the ſolution was made. The lixivium thence decante( 


needed no filtration, but when boil'd up ad ſiccitaten, thi 


ſalt remained fine and white. 3. That in the burning of thi 
wood, as the heat of the fire grew more intenſe, the won 
melted as it were and clodder'd together in large lumps; and 
viſibly bubbled and boil'd with an hiſſing noiſe like the 
frying of fat in a pan. 4. That whereas the weight of the 
alkalious ſalt produced from other wood, in the common wy 
of incineration, is very inconfiderable, in proportion to th 


weight of the wood that produces it; yet this falt near 


equalled in weight the wood from which it was taken 
5. Whereas the aſhes of other wood are never ſo replete with 
ſalt, as that it can be obſerv'd, or in the leaſt cauſe the aſhs 
to lump or clod together; yet the whole of this would gathe 
into hard and ſolid Jumps of white ſalt, as eaſily to be diſtin 


guiſhed from aſhes, tho white, as the pureſt ſalt of tarta; 


made with nitre, would be. 6. That tho' a much leſs quai 
tity of an alkali can be produced from other rotten wood that 
from ſound wood; yet here it is quite the contrary, the de 
cay'd _ of this tree yielding a large quantity as aforeſaid; 
__ the other or ſound part yielding no more than othe 
wood. a | OS: 
Mr. Robie having examined the tree and conſider'd whit 
(by the marks found thereon) probably happened to it, firl 
remiſes, that in all likelihood it was ſtruck with lightning 
forced years before ; it being torn from the top of the trum 
to the bottom on that fide which was decay'd, and yielded tbe 
aforeſaid ſalt, there being a channel from top to bottom about 


five inches wide, as he ſuppoſes, at firſt, and which levg! 
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| ot time had clos'd up; and under this bark, the wood next 
to it was black, which he ſuppoſes, was caus'd by lightning. 
Hence he conje ctured, that the wood being „ to 


he air and water for ſo long a time, was the occaſion of its 


pecoming defective in that part; and that the lightning hav- 
ing penetrated the wood, had ſo alter d and diſpos'd its parts 


nd pores (the figure and texture of the parts appearing very 
liferent from other rotten wood) to att ract, imbibe and retain 
the nitrous ſalt of the air, which in fo long a time, mult have 


been very copious : Even as falt of tartar or other alkali's, 


os'd to the air for ſome conſiderable time will be entirely 


PK 
med) to a nitrous ſalt, as G/auber affirms, and its quantity 


likewiſe confiderably increas'd, not that the lightning had 
lein d the wood in ſuch a manner, as to reduce it to a perfect 
alt; yet by penetrating into it, it had calcin d it fo, as to im- 


part to it a like property or diſpoſition of attracting the ni- 


trous ſalt of the air, as the aforeſaid alkali's of wood that have 


been perfectly calcined. 

Now if it thould be objected, that the nitre in this wood 
being volatile would fly away in the burning the wood: To 
this Mr. Robie anſwers, that tho' nitre cannot be fix'd and 
reduced to an alkalious ſalt, by calcining it per ſe; yet it may, 


by the addition of the powder of charcoal, as chemiſts tell us; 


and here he ſuppoſes the wood ſo alter'd by lightning in which 
this nitrous ſalt was lodg'd, as to ſerve inſtead of coal in the 


burning of it, 


An Account of 4 Foetus that continued 46 Tears in the 
Mother s Body; by Dr. Steigerthal. Phil. Tranſ. N' 367. 
p. 126. > 


NN 4 Mullern of the vilage of Zeinzelle near Gemund 
in Suabia, of a dry and thin conſtitution, but otherways 
healthful and robuſt, died at the age of 94, after ſhe had 
liv d a widow 40 years. | | 
Six and forty years before her death, ſhe declar'd herſelf to 
be with child, and ſhe had all the uſual figns of pregnancy : 
At the end of her reckoning the waters came away, and ſhe 
was taken with the pains of labour, which continued upon her 
about ſeven weeks, and then went off upon uſing ſome medi- 
eines given her by a ſurgeon. Some time after, ſhe recover d 
her perfect health, only that her belly continued ſwell'd, and 
that now and then upon any exerciſe, ſhe felt ſome pain in the 
lower part thereof: She was after this twice brought to * 3 
L 2 | 0 


34 MEMOIRS of the 
= the firſt time, of a ſon, and afterwards of a daughter's But Ny 
| notwithſtanding this, ſhe was firmly perſuaded, that fhe way 
| not yet deliver'd of what ſhe firſt had gone with; and ſhe defir's 
| Dr. Wohnlixe the Phyſician of Gemund, and one nau ſſen, 2 ＋ 
2 ſurgeon at Heubach, to open her body after her death: Accord. 1 
| ingly dying on the 11th of March 120 after four days 1llneſ, , 
| her body was opened by the ſurgeon, who found within her 1 
hard maſs of the form and ſize of a large ninepin bowl, with. 
| out obſerving whether it lay in the aterus or out of it. an 
4 A Fig. r. Plate IV. repro a part of the integument ſon 
; which adher'd to a ſpongy fleſhy ſubſtance; this at firſt ſeem'(Wiic! 


| to be a maſs of cartilage, but was afterwards found to be en. le 
= tirely bony; BBBCCC ſhews the membranous part, which he 
4 was bloody; DDDD the opening made by the hatchet, which vc 
| was the inftrument made uſe of; EEEEE another part ef 
| the integument appearing entirely bony, with ſeveral promi. on 
| nencies; E a contuſion occafioned by the manner of opening iſo 
þ it, where there appeared ſome putrified membranes. 

AAA Fig. 2. repreſents the integument or ſubſtance incl. 
ing the fœtus; B the farus; C a depreſſion or hollownefs a 
the right cheek; « the noſe turning up; Þ the mouth flatted; 
| but not ſo wide, as here repreſented; y the eye clos'd up; MME: 
Þþ the ear; DD the arms, of which the right was the larger, Har 
and the two joints of the right thumb were plainly to be ſeen; ¶ be! 
E the protuberance of the knee; E part of the funiculus im * 
| bilicalts torn, but ſtill adhering to the navel ; G G part ofthe al 
| lame funiculus adhering to the bony part of the integumem; le 
H the breaſt ; I the mark of an inciſion into the left fide, where hr 
| — * appeared red, but was dry and look'd like ſmoakd - 
h Ser. | | | 3 
Fig. 3. repreſents two ribs from the left fide, of their oz chr 
tural ſubſtance, colour and bigneſs; AA the part joining nur 
= the vertebræ; BB the part joining to the ſternum. n 

This is preſerv'd in the cabinet of rarities of the Duke E! 
Wirtemberg. | 1 08 
Dr. Camerarins, Profeſſor at Tubingen, in a letter on this 1 
ſubject, takes notice, that the ſurgeon found this maſs. in oth 
[ cavity on the woman's left fide, and that it adher'd to the up 
membranes of that cavity by the intervention of a- ſpongy Ml ©! 
fleſhy ſubſtance : From which particular, and; the woman's | 
| having had two children, during the time that this large mals ¶ and 
| lay in her, that learned Profeflor conjectures, that it was not nut 


| lodged in the womb, but in the left ba Falloppiana, * 28 
| | | y 
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y this means, had been very much dilated and thicken'd in 
5 ſubſtance. | 


D1/ervations on the Membranes, encloſing the Faſciculi of 
Fibres, into which a Muſcle is divided; by M. Leewen- 
hoeck. Phil. Tranſ. Ne 367. p. 129. + a_ 


Leewenhoeck, in cutting off ſeveral thin ſlices from ar 
piece of beef, whenever he cut the fleſhy fibres thro 
anſrerſely, could plainly diſcover the membrane (as it is 
ommonly call'd) which. runs between and envelopes the 


hey run lengthways along the muſcle : Between theſe faſciculs 
he membrane is of a confiderable thickneſs, but ſpreads out 


hefore, he obſerv d, that this membrane was compos'd of an in- 
onceivable number of very minute veſſels, which were plainly 


onſiderable breadth, but even where it was not ſo broad as a 
ingle muſcular fibre; but how far this held, he could not de- 
ermine, foraſmuch as theſe ſmall ramifications of the mem- 
rane did again ſpread: themſelves into other ramifications ſo 
xceeding fine, eſpecially where they inclos'd the ſingle muſcu- 
ar fibres, that they were in a manner inviſible, even thro his 
beſt microſcopes. Sur BEWA | | 

The very ſmall veſſels compoſing this membrane (as it is 
F21'd ) are doubtleſs defign'd to convey ſome nutritious juices : 

et they are ſo ſmall, that the globules of blood cannot paſs 

thro them. _ : 

ABCD Pig. 4. Plate IV. repreſents a ſmall piece of the 
membrane, which, with the adjoining fleſhy 2 is cut 
thro' tranſverſely ; and it being impoſſible to draw the vaſt 
number of veſſels, which compoſe it, on account of their ex+ 
ceeding minuteneſs, they are repreſented only by points; 
EEG and H I repreſent the carnous fibres cut thro' tranſ- 
rerſely along with the membranes. _ | 
this Theſe carnous fibres, when moiſt, lay ſo cloſe to each 
na Mother, that the ſpace between EFG and HI was quite fill'd 
che up; but when dry, they were fo ſhrunk up, that one might 
gj obſerve ſuch intermediate ſpaces, as in the figure. h 
Now as we ſee, upon the drying of the membranes AFG 


* 


at and DEG, with the muſcular fibres between them, what 


not Wl number of imall ramifications - proceed from the membranes, 


ich 28 18 repreſented between the muſcular fibres; we muſt not ima- 


by 5 gine 


:ſhy fibres, and eſpecially the larger faſciculi of them, as 
very way into exceeding {mall ramifications, Some weeks 


Jo be diicern'd, not only where the membrane appear'dof fome 
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gine, that theſe ramifications proceed only from the points here 
repreſented; but that they are continued the whole length o 
the fibres; and ſubdividing themſelves into ſtill finer ramiſicz 
tions, they incloſe every ſingle fibre in the whole muſcle. 
Among ſeveral pieces of fleſh, where the carnous fibre 
were cut tranſverſely, M. LZeewenhozck happened on one 
iece, with its branches ſo plain, that the membranes and 
Ebres reſembled ſo many boughs of trees with the leaves on 
as repreſented by K L MN Fig. 5. where M ſhews the mem no 
brane torn off from another, as alſo the number of branches 
it runs into, and the ſeveral fibres it covers. : e 
All theſe carnous fibres, with their membranes, lay very pr 
compact together, when he cut them off from the pieces pa 
fleſh; as alto when he laid them upon the glaſs and moiſtened 
them; but as the moiſture evaporated, they ſhrunk again, in 
the manner here repreſented; and tho' the defigner could 
plainly diſtinguiſh the ſmall veſſels cut thro', the largeſt o 
which appeared at M, yet he was obliged to mark them with 
points only. Here you may obſerve, that all the carnou 
fibres, being cloſcly tied together by the ſaid membranes, by 
which they were enveloped, and which are nothing but a con- 
geries of veſſels, could not be ſeparated from each other upon 
drying, but by tearing thoſe membranes aſunder. 22 
The carnous fibres together with the membrane at KL MN 
Fig. 5. do not take up ſo much room, but that a grain of ſand 
may cover it; and yet in ſome of thoſe carnous fibres, one 
might very diſtinctly obſerve, the parts of which they were com- 
*. 


E He purſu'd this obſervation in the fleſh of a whale, of which 
he had two pieces by him, for about ſeven or eight years, of 
a ſpan long and two inches thick; from theſe he cut ſeveral 
flices tranſverſely, but found the carnous fibres, ſo cut thro), 
eaſily ſeparate from each other; ſo that he could not find his 
account in this, but thought the membrane was rotten; he 
therefore cut off the outſide with a table- knife, and then with 
a very ſharp knife he cut the inner part into very thin ſlices; 
and there he found the excrements of mites, very ſmall, but MW big 
globular; and ſome of them as ſmall as ever he had obſerv'd; ¶ mi 
and theſe excrements he found every where, eſpecially where the 
the membranes were thickeſt; then viewing the parts where <0! 
the membranes were thinneſt, he there diſcovered the afore - we 
aid veſſels, in as great number as he had obſery'd them in an fo: 
ox's fleſh, and as diſtinfily. 3 Wa 
| | After 


Kora Seis rr. = 
After the former diſcoveries as to the circulation of the 
blood; particularly, that the blood - veſſels have no termina- 


tions, he began to confider how the fat particles could be 


orm' d; ſince he did not think, they were ſeparated from the 
\lood and emitted from the blood-veſſels: But having now 
olainly diſcovered, that theſe membranes were nothing but 
ery {mall veſſels, and ſuppoſing that they were form'd for 
) other end, but to convey nutriment; as alſo that there was 


Ino circulation in theſe veſſels, he imagined, that the matter 


all'd fat, was brought into them; which, when there was too 
great a ſupply of nutriment, ſo as that it could not be farther 
propelled, muſt be driven out of theſe veſſels; for, all the 
articles of fat he hitherto obſerv'd, were inclos'd in ſmall 
films. - | 
This original of the fat ſeems more probable, than that it 
ſhould be forced out of the blood-veſſels; and yet how theſe 
fatty particles are form'd, which conſiſt of ſmall globules, and 
theſe of ſtill ſmaller globules, he could not hitherto determine; 
as alſo where theſe veſſels, which conſtitute theſe membranes, 
have their origin and how this fat 1s convey'd into them. 

M. Leewenhoeck had in his drawer a piece of ox fleſn, that 
had lain there about four years, wrapp'd up in a paper; and 
he found this piece of fleſh, in ſome places covered with 2 


membrane; from this he cut off ſeveral ſmall ſlices along with 


the membrane; and he found, that there lay near the mem- 
brane about 16 or 18 nervous fibrils, which, in the drying of 
the fleſn were ſo ſqueez'd together, that they were almoſt 
twice as long as broad; in ſome of which he obſerv'd very 
diſtinctly thoſe veſſels, which are in the nerves. . 

Theſe nervous fibrils were inclos'd in a ſort of half-round, 
which ſeparated them-from the muſcular fibres, and which 
conſiſted of a row of ſmall tendinous fibrils, each of which 
was about twice as thick as the hair of a man's beard ; without 
theſe tendinous fibrils by the muſcular fibres, which had been 
cut thro' tranſverſely ; and in this part of the half. round there 
were ſeveral apertures, which ſeem'd in the microſcope to be 
big enough for a grain of hemp-ſced to paſs thro', and 
might well be taken for veſſels, but that there lay ſo many of 
them together : But conſidering, that the nerves are commonly 
cover'd with fatty particles, he concluded, that theſe apertures 
were no veſſels, but meer fatty particles, which he found to be 
ſoupon cutting thro' them; and diſcovered that the inner fat 
was eaten out by the mites, which had left only the huſks 

- | or 
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or cortites of the fat globules behind; which cortices he coul 
never hitherto diſcover ; becauſe they would, upon any hee 
melt away as faft as the inner fat itſelf. 5 


Obſervations on the Veſſels in ſeveral Sorts of Wood and « 
the muſcular Fibres of different Animals; by the Sam 
Phil. Tranſ. N“ 367. p. 134. e 
| M Leewenboeck, having procured a piece of won 
IVI (brought from the iſland of Amboyna in the EA 
Indies, and of which cabinets are made) ſawed off at the en 
of a board, as alſo ſome of the chips in order to obſerve th 
veſſels therein; and cutting the wood all manner of ways, hy 
found, that in one place it appeared whitiſh, at a ſmil 
diſtance red, and in another place blackiſh, Upon cutting 
tranſverſely, he obſerved the orifices of the aſcending veſlch 
which ran along the length of the wood, and which appearei 
of ſuch a fize in the microſcope, that one would have judgel 
a pea might paſs thro': Where the wood looked reddiſh, he 
found theſe large veſſels filled with a ſubſtance of a fine rel 
colour; ſo that he imagined, theſe large veſſels conveyed | 
red ſap into the horizontal veſſels, which appeared ſo very nu 
merousand ſo thick together, that they cauſed the wood to ſcen or 
of the ſame colour with the red ſubſtance, contained in them, 

He afterwards cut off ſome very thin flices tranſverſ] 
from this wood, and putting them into a china-cup, he pour 
ſome hot water upon them and ſuffered them to lie therein fo 
ſome time; then viewing them with a microſcope he obſerved 
that the red ſubſtance was extracted by the water, and no u 
colour was now to be found in any of the veſſels. 

What ſeemed moſt ſurpriſing to him in this wood was, thit 
upon cutting thro! it lengthways, as he frequently did, he ob 
ſerved it to be of a fine red colour for a hair's breadth ; and 
hair's breadth farther it appeared white ; and the aſcending 
veſſels ſeemed to be ſmaller, where the wood was red tha er 
where it was white; which narrowneſs of the red veſſels be 
judged to be owing to the ſap contained in them. 

In viewing the aſcending veſſels in oak, he found ſome oibe 
veſſels, which entered into their ſides and appeared to hind: 
like ſo many ſmall round holes; eſpecially, where the hot: fbr 

zontal veſſels lay, which he judged to be united to the alcend{bro! 
ng veſſels, by means of thoſe ſmall orifices, and thereby u 
diſcharge part of their ſap into them. 5 
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M. Leewenboeck tak ing a {mall twig of an oak, which in 
Weven years growth was about the thickneſs of one's finger, cut 
It thro? lengthways both in the aſcending and horizontal veſſels, 
vhich laſt oh obſerved lying in great numbers very cloſe toge- 
Wher, and iſſuing directly from the pith of the twig, 
He likewiſe made ſome obſervations on fir-wood, in which 
he aſcending veſſels conſiſt of ſo very fine and thin a ſub- 
ſtance, as to exhibit a very agreeable fight in the microſcope 2 
In theſe aſcending veſſels he imagined, he ſaw ſome globules, 
vith a ſmall opening in their middle, which ſeemed to be of a 
loſer and denſer ſubſtance than the reſt of the wood; but 
pftcrwards he found himſelf miſtaken, and that theſe ſuppoſed 
plobules were nothing other than the orifices, by which the 
aſcending and horizontal veſſels were united together, and 
hro Which the ſap was conreyed from the one to the other. 
From theſe obſervations he turned his thoughts to the fleſhy 
ibres of animals, and began to confider with himſelf, that 
ince the author of nature uſually obſerves the ſame frame and 
ructure in a great variety of his creatures; perhaps, the fine 
Wncmbranes, with which every muſcular fibre is inveſted, and 
hich are provided with a vaſt number of ſmall veflels, might 
onvey nouriſhment in the ſame manner, thro' every carnous 
fibre 1n a healthful body. 7: 
In this view he cut off ſome very ſmall thin ſlices from the 
lein of an ox, directly acroſs the length of the fibres, and 
placing them upon glaſſes, and moiſtening them with clean 
ain-water, he obſerved them with 4 very good microſcope, 
Ind continued viewing them ſo long, till the fleſhy fibres be- 
gan to grow dry: He then obſerved, that in ſome places the 
xceeding ſmall and fine veſſels, which compoſed the mem- 
ranes that incloſe the fleſhy fibres, were broken off from the 


nad fibres, by the unequal ſhrinking of the thin ſlice of fleſh 
dig upon the plate of the microſcope. At the ſame time he ob- 
ſerved ſome other of theſe ſmall veſſels, which were ſomewhat 


ronger than the former, and were not broken off from the 
icſhy fibres; but yet were ſtretched and drawn from them to 
the diſtance of the diameter of a blood globule. He likewiſe 
ſerved ſome fleſhy fibres, which adhered ſo clofe to other 
fibres, that the ſmall veſſels of communication were not 
broken off or ſtretched ; ſo that nothing was to be ſeen there, 
but only the membrane encompaſſing the fibres. | 

He likewiſe placed before the ſame microſcope ſeveral other 
leſhy fibres, which he had ſeparated lengthways from the fleſh 

Vor, VII. 3 Ss M | of 
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of an ox: In each of theſe he obſerved a great many ſm 
apertures, by which he judged, that the ſmall veſſels of th 
membranes had entered the fibres; and moiſtening them wit 
water, no ſooner was the little moiſture, left in thoſe aper 
tures, evaporated then he could ſee them very plain a 
diſtinct. N FS 

In order to examine into the truth of this hypotheſi 
M. Leewenhoeck pricked his thumb with a fine needle, an 

laced a little blood upon the glaſs, where the fleſhy fibrg 

ay, in order to obſerve with his microſcope the proportion be 
tween the diameters of a globule of blood and of the afors 
aid apertures, which he had obſerved in a fibre. And it wy 
found that the diameter of a blood-globule was four times x 
large as that of one of theſe apertures; and if ſo, then 2 
cording to the known rule, a globule of blood muſt be divide 
into 64 parts, before it can enter one of theſe apertures in 
fleſhy fibre. 8 : 

This diſcovery ſeemed very ſurpriſing to M. Leewenhoeck 
and he 1s apt to think, that it will be very difficult to penetrat 
any farther into the hidden ſtructure of the muſcular fibre 
and the manner in which they receive their nouriſhment. 

M. Leewenhoeck having in a former Tranſattion aſſertei 
that the muſcular fibres are compoſed of long ſmall filament 
he was ſollicitous to diſcover whether theſe ſmall filament 
which compoſe a carnous fibre, might not really be ſo man 
ſmall veſſels: With this deſign he took part of the fleſh of 
whale, he had kept ſome years by him ; and cutting it int 
very thin ſlices directly acroſs the fibres, and having moiſtenc 
theſe thin ſlices with fair water, he placed them upon ſever: 
glaſſes, and before ſeveral microſcopes; when he obſerved 
that what he had formerly taken for imall threads or filament 

were in — exceeding ſmall veſſels. He then cut part« 
the whales's fleſh lengthways, in order to diſcover the veſſel 
which convey the nutritious juice out of the membranous int 
the muſcular fibres; which veſſels then appeared to him ver 
numerous and very diſtin, 5 | 

He afterwards took another piece of the fleſh of a very fit 
ox, which he cut thro' tranſverſely, and looking upon it witl 

ſome of his beſt microſcopes, he could plainly ſee, that hos 
ſmall ſoever theſe fibres were, they were ſtill vaſcular ; for, h: 
could ſee the light thro the apertures of theſe veſſels, as bt 
had done before in thoſe of a whale; but if he happened to 


cut the fibres never ſo little obliquely, inſtead of cutting 
| | direct 
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direAly acroſs their length, the light was not to be ſeen thro? 
mens -- -- | __ 

He had in a drawer the hinder quarter of a mouſe, that had 
lain there ſome years; from the largeſt muſcle of which he 
cut off tranſverſely ſome ſmall ſlices, as thin as poſſible : Then 
placing theſe before his microſcope, he not only obſerved, that 
the carnous fibres were of the ſame thickneſs with thoſe of an 
ox; but befides, he could obſerve the 2 of the veſſels, 
compoſing the carneus fibres, as plainly as in the fleſh of a. 
whale : The veſſels in the muſcular fibres of a whale are, it 
is true, fix times more in number than in thoſe of an ox or a 
mouſe, but then the fibre of a whale is alſo fix times as thick 
as the other. 54-7 Be e 

Hereupon he conſidered after what manner the veſſels, of 
which the muſcular fibres moſtly confiſt, received their nou- 
riſhment from the veſſels of the membranes ; ſince the muſcu- 
lar fibres when ar reſt have ſeveral alternate corrugations, by 
which he judged, that the veſſels in the fibres muſt have their 
fides preſſed together and their cavities cloſed up: But if we 
recollect, that in walking a man may move both his feet up- 
wards of 3600 times in an hour (for, he may make two ſteps 
in the time of one pulſation of the artery) and that in that 
ſpace of an hour the muſcular fibres muſt be ſo many times 
dilated and contracted, and will therefore, require conſider- 
able ſupplies ; we ſhall likewiſe find, that this is ſufficiently 
provided for, fince upon every extenſion of the muſcle, the 
apertures of thoſe ſmall veſſels are free and open for the con- 
veyance of nouriſhment into the fibres. | 


Experiments relating to the reſiſtance of Fluids; by Dr. De 
1 Tranſ. No 367. p. 142. 


N the 30. of March, 1721. Dr. Deſaguliers took a ball 
of gold an inch in diameter, that had a ſmall ſtem of 
the ſame metal, with a place thereon to faſten a ſtring to; and 
having ſuſpended it by a filken thread, too ſtrong to lengthen _ 
by ſtretching ; he made the diſtance between the center of the 
ball and the point of ſuſpenſion, equal to 12,5 inches; then 
cauſing the ball to vibrate in a trough full of water (which 
had an upright piece of wood in the middle of one fide, with 
pins or keys from which the ball hung, that the center of ſuſ- 
ee might always be in the ſame place) he obſerved by 
ook ing from a pin on one fide of the trough to a mark made 
oppoſite to it on the other fide, whereabouts the firing of the 

| 1 7 | pendulum 
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| pendulum (juſt above the ſurface of the water, in which thy 
ball was quite immerſed) went after 14 vibrations; and by 
another pin and oppoſite mark, he alſo obſerved where it went 
to, after 28 vibrations. Taking out the water, he filled the 
trough with mercury; the length of the pendulum, the point 
of juſpenſion and all other things remaining as before; they 
letting go the ball in the mercury from the ſame place whence 
it was let down, when the trough was full of water (which 
was marked by a ſtring ſtretched acroſs to prevent milſtakes) 
after one entire vibration, it came very little ſhort of the ſame 
mark, as it came to in water, after 14 vibrations; and when 
it vibrated twice in mercury, it came to the ſame place it had 
done after between 26 and 28 vibrations in water; and thus it 
did exactly "_— _ 9 : 1 F 
Afterwards filling with mercury an upright copper pt 
four inches —.— to the — — oot 8 
ſuſpending the golden ball therein by a ſhort ſtring about an 
inch long; ſo as to have the ball juſt immerſed under the mid 
dle of the ſurface of the mercury; he cauſed it to be le 
down ſuddenly, and obſerving how long it was falling down to 
the bottom of the tube, he found, that the experiment wa 
diſturbed by the balls ſtriking againſt the ſides of the tube, 
which retarded the fall of the ball, and the more ſo, the oſtenet 
the ball ſtruck. When the ball was leaſt retarded, it was only 
two ſeconds and & in falling, which muſt be taken as the true 


time of the fall of the ball in a height of quickfilyer, equal 


to 3 foot 10 inches; becauſe when he tried the experiment 
again at home the T. of April following, the ball fell in the 
mercury once pr twice without ſtriking the fides of the tube 
at all, but not in leſs time than two ſeconds and . 

He alſo repeated the other experiments at home, making 
the golden pendulum 39, 2 inches long, ſo as to make it vibrate 
but once in a ſecond; and then he found, that it would vibrate 
five or fix times in the mercury, before the vibrations became 
ſo ſmall as not to be obſerved; and then the firſt vibration in 
the mercury ended very near where the 14th in water had 
done; che ſecond in mercury ended where the 275th in watet 
had done; and — the third vibration in mercury, it 
ended exactly at the mark, where the 4oth in water —__ 
and this was obſerved by ſeveral perſons beſides. ; 

Then the Dr. weighed 14 penny-weight of the mercury (in 
which he made the experiments) firſt in the air, then in water, 

where it loſt only one penny ggeight and one grain of in 
; | weight; 


ö 
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the weight; that is, it weighed in air 336 gue and in water 3113 
I by Wo that its ſpecific gravity was to that of water as 15,44 to 1. 

vent WF As to the golden ball that had varniſh and cement upon it to 
the reep the mercury from ſinking into it, he found it weigh as 


ollows „ 


then | 

ence 02, dwi. gr. 

hich In mercury x oo 18 or 498 grain 
kes) In water $ 5 ol do or 2424 gr. 
ny In air 5 07 og or 2577 gr. 
nen | | 

had Dr. Deſaguliers took the wire and pendulum of a long pen- 
us it Nulum- clock; and having faſten'd the golden ball at the end 
t the wire under the pendulous weight that ſerved for the clock, 
ze of a order to make the vibrations of the golden ball in the mercury 
and Mrontinue longer; he did not find it keep on its metion above a 
it an wing or two che longer for it; nor did a round ball of lead, 
mid: placed upon the ſaid wire, juſt above the ſurface of the mercury 

> let Mail any more; and as he found ſome inconveniencies in theſe 
n to vo laſt ways of making the experiment he rather choſe to rely 
wa; upon thoſe made with the golden ball ſuſpended by a filken 
ube, thread of 39, 2 inches long, meaſuring from the point of ſuſpen- 


ſion to the center of the ball. 


— Account of the Poiſon-wood-tree in New-England ; by 
qual Mr. Dudley. Phil. Tranſ. N' 367. p. 145. 

nent H E poiſon-wood-tree grows only in ſwamps or low wet 
uu grounds, and is ſomewhat like a ſmall aſh, but much 
tube 


more like a F and, therefore, is by ſome called the 
ſwamp. ſumach; for, its twigs, leaves and ſhape are exactly like 
the ſumach; and it likewiſe bears a dry berry. 

It never grows bigger than a man's leg, nor taller than alder; 
but ſpreads much, — there are ſeveral together, eſpecially about 
ame the ſtump or roots of one that is cut down; as it is of a quick 
n in {Werowth, fo it does not laſt long; the inſide of the wood is yellow 
had Wand very full of juice, as glutinous as honey or turpentine ; the 
atct I wood itſelf has a very ſtrong unſavory ſmell, but the juice ſtinks 
„it Nas bad as carrion. 
ed; As to its poiſonous quality; it muſt be obſerved 1. That it 

Poiſons two ways, either by the touch or by the ſmell ; the ſcent 
(in Nof it, when cut down in the woods or on the fire, being poiſonous 
iter, Ito a very great degree: One of Mr. Dudley's neighbours was 
f irs blind for aboye a week together, with only handling it 8 — a 
| ent le- 
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Gentleman in the country, fitting by his fire fide in winter, wa 
ſwelled for ſeveral days with the ſmoke or flame of ſome poiſon. 
wood, that was in the fire. 2. It has this effect only on ſome pax. 
ticular perſons and conſtitutions ; for, Mr. Dudley has een hi 
own brother not only handle but chew it without any harm u 
all; and fo by the ſame fire one ſhall be poiſoned and another 
not at all affected. 3. This ſort of poiſon is never mortal, and 
will go off in a few days of itſelf, like the ſting of a bee ; by 
generally the patient applies plaintain-water, or fallet-ojl and 
cream. 4. As to its operation; within a few hours after the per. 
ſon is poiſoned, he feels an itching pain that provokes a ſcratch: 
ing, which is followed by an inflammation and ſwelling ; ſone. 
times a man's legs only have been poiſoned and run with water, 
Mr. Dudley's neighbour that was fo badly poiſoned with 
handling it, told him one thing very remarkable of the wood, 
and that is, that when he touched it, he plainly perceived it u 
differ from the other wood he was throwing up into his cart; for 
it was as cold as a piece of ice; and he withal aſſured him, he 
could diſtinguiſh: it blindfold, or in the dark from any other 
wood in the world, by its coldneſs: He farther told Mr. Dudley 
that he felt an itching in a few hours after he had handled th 
wood, but that the {ſwelling did not come on till about thre 
days after. I 


A farther Account of the ſame Tree; by Dr. William Shs 
rard. Phil. Tranſ. N“ 367. p. 149 


HE account Dr. SHerard had of the poiſon-tree fron 
- Mr. More (which probably he had from Mr. Dudley) i 
as follows. | 3 
The poĩſon- tree grows to the bigneſs of an alder, the wood i 
as cold as ice; when laid on the fire, at which five or fix perſons 
fit, ſome will fall a ſwooning, fainting or yawning for ſome days; 
others only for a few hours; and others of the company are not 
at all affected: Mr. More could handle, cut and burn it without 
any hurt; and fo it is, with ſeveral others, he ſuppoſes, accord: 
ing to their ſeveral conſtitutions: It was never known to kill any 
body, only to do hurt to ſome perſons. . 
Mr. More calls it a water - ſhnrub: It is a ſpecies of roxicoden. 
dron, tho not mentioned by Dr. Tournefort in his Inſtitutions 
p. 610; but Dr. Sherard takes it to be arbor Americana alati 
Joliis, ſucco lacteo venenata. Pluknet. Almag. 45. Tab. 145 
Fig. T. which is a ſpecies of toxicodendron, that grew formerly 
at Chelſ:a garden. What makes Dr. Sherard take it to be this 
| 1 | is 
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Mr. Dudley's ſaying it is like a ſumach, and that it is by ſome 
[led the ſwamp-ſumach ; this, in its manner of growing and 
lated leaves, very much reſembles the ſumach or rhus; the 
nit is a white roundiſh dry berry, growing in cluſters; and ſo, 
Te that of toxicodendron triphyllon folio 4 Pubeſcente, 
yt. R. herb. 611. Hederæ trifolig Cana 700 affinis planta : 
bor venenata quorundam H. R. Paris; as ſcarce to be diſtin- 


waſhed from It, 


n Account of a new Method in New-England for diſcover- 
ing where the Bees Hive in the Woods, in order to get 
their Honey; by Mr. Dudley. Phil. Tranſ. N* 367. 
p. 148. 3 | 5 | 
HE hunter in a clear ſun-ſhiny day takes a plate or 
trencher with a little ſugar, honey or moloſſes, ſpread 
hereon ; and when got into the woods, he ſets it down on a rock 
r ſtump : This the bees ſoon find out; for, it is generally ſup- 
ocd, that a bee will ſmell honey or wax at above a mile's 
liſtance : In a box or other conveniency the hunter ſecures one or 
ore of the bees, as they fill themſelves ; and after a little time, 
e lets one of them go (for, when one goes home from the ſugar- 
late, he returns with a conſiderable number from the hive) ob- 
erving very carefully the courſe the bee ſteers ; for, after he riſes 
Wn the air, he flies directly on upon a ſtrait courſe to the tree 
where the hive is. 5 „ 
For this purpoſe the hunter carries with him his pocket · com- 
dals, his rule and other implements with a ſheet of paper; and 
ts down the courſe, ſuppoſing it weſt, or any other point, and 
dy this he is ſure the tree muſt be ſomewhere in a weſt line from 
yhere he is; but he wants to know the exact diſtance from his 
tion: In order to determine that, he makes an offset either 
outh or north (ſuppoſe north) an hundred perches or rods (if it 
de more, it will 11 be more exact; becauſe the angle will not 
be ſo acute) then he lets go another bee, obſerving his courſe alſo 
cry carefully; for, this bee being loaded, will, as the firſt (after 
e is mounted a convenient height) fly directly to the hive; this 
fecond courſe (as it muſt be called) the hunter finds to be ſouth, 
54 degrees weſt ; then there remains nothing but to find out, 
where the two courſes interſe& or which is the {ame thing, the 
ſtance from B to A or from C to A, as in Fig. 6. Plate I V. 
or, there the honey - tree is. | | 


For 


not t 
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For which reaſon, if the courſe of the ſecond bee from C 
been ſouth weſt and by ſouth, viz. to D; then the hivew 
muſt have been there; for, there the lines are found to-interſg 

All this is founded on the ſtrait or direct motion of bees, yi 
bound home with their honey ; and this is found to be certain 
the obſervation and experience of the hunters every year; ſy 
cially, fince this mathematical way of finding honey in the wy 
has been uſed with ſuch ſucceſs. . | 

All the bees they have in their gardens or woods, and uli 
now are in great numbers, are the produce of ſuch as y 
| * 4 in hives from England, near a hundred years ago, a 

e natural produce of this part of America; for, the ii 

planters in New-Zngland never obſerved a bee in the woods, ti 
„ — after the country was ſettled: But what proves it h 
yond diſpute is, that the Worigines (the Indians) have no wil 
in their language for a bee, as they have for all animals vis 
ſoever proper to, or aboriginally of the country; and, then 
fore, — many years they called a bee by the name of Engi 
man's fly. | .. 
— uſed to find out honey in the woods, by ſy 
| ER and following one bee after another by the eye, tilt 
ngth they found out where the bees hived. 

It is obſervable, that when bees ſwarm, they never go tot 
northward, but to the ſouthward, or to a point inc lining tu 
way. | 


<An Account of the Mooſe-deer in America s by the Sk 
Phil. Tranſ. Ne 368. p. 165. 


a H E moo/e is an animal, not only proper, but thought y 
culiar to North America and one of the nobleſt creatuv 
of the foreſt: The Aborigines have given him the name 
W * Moosillt in the plural. 
here are two forts of nooſe; the common light grey mooſe 
the large or black mooſe: The former the Indians call Ws 
pooſe; they are more like the ordinary deer, ſpring like tit 
and herd ſometimes to the number of 3o together. vn 
The black mooſe is chief of the deer kind; has ſeveral thu 
in common with other deer ; differs in ſeveral things, but it 
very ſuperior to them: The mooſe is ſhaped much like a « 
parts the hoof, chews the cudd, has no gall, his ears large 
erect: The hair of the black mooſe is a dark grey; as alfo 
ridge of his back to 10 and 12 inches long, of which the * 


Ro vrAIL SOcIETTDT 97 


ake good belts; he has a very ſhort bob- tail: Mr. Neal in his 
ſtory of this country, ſpeaking of the mooſe, ſays they have a 
ong tail; but he is miſtaken as to his account of other things 
i Pies the mooſe. VEG PE 8 6h, ne We | N Sy 

The hunters have found a buck or ſtagg-mooſe, 14 ſpans high 
rom the withers, reckoning nine inches to a ſpan; a quarter of 
is veniſon weighed upwards of 200 pounds: A doe or hind of 
he black mooſe of the fourth year was killed within two miles of 
Boſton, which from the noſe to the tail meaſured between 10 and 
1 feet ; and wanted an inch of ſeven foot in heihgt. 


* 


he horns of the mooſe, when full grown, are between fou 
nd five foot from the head to the tip, with ſeven ſhoots or 
ranches to each horn, and they generally ſpread about ſux foot : 
When the horns come out of the head, they are round like an 
x's horns; about à foot from the head, they begin to grow a 
alm broad and further up ſtill broader, of which the Indians 
nake good ladles that will hold a pint: When a mooſe goes thro 
thicket or under the boughs of trees, he lays his horns. back on 
is neck, not only that he may make his way the eaſier ; but to 
over his body from the bruiſe or ſcratch of the wood: Theſe 
uge horns are ſhed every year: The doe-mooſe has none of theſe 
orns, 55 . „ oe » 
A mooſe does not ſpring, or riſe in going, as an ordinary deer, 
ut ſhoves along fideways, throwing out his feet, much like a, 
jorſe in a racing pace: One of theſe large black mooſe has, in 
s common walk, been ſeen to ſtep over a gate or fence five foot 
ig. After you unharbour a m/e, he will run a courſe of 20 
dr zo miles, before he turns about or comes to a bay; when they 
re chaſed, they generally take to the water; the common deer, 
or a ſhort ſpace, are {wifter than a mooſe; but then a moo/e ſoon 
dutwinds a deer. moat N a 
| The fleſh of a mooſe is excellent food 3 and tho it be not ſo 
felicate as common veniſon, yet it is more ſubſtantial and. will 
dear ſalting: The noſe is reckoned a great dainty; Mr. Dadley - 
at ſeveral of them and found them to be perfect marrow: The 
aians told him, they could travel three times as far after a 
deal of mooſe, as after any other fleſh of the foreſt. 
The Black mooſe are not very gregarious, not above four or 
1 being found together; the young ones keep with the dam a 
ull year. | 3 | . 
A mooſe calves every year and generally brings two: The 
ye bring forth their young ones. ftanding, and the young fall 
Vol. VII. 3 r | 2 
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from the dam upon their feet: The time of their bringing fork 
is generally in April. Job. cap. 39. v. I, 2, 3. Canſt thy 
mark when the hinds calve, or knoweſt thou the time whey 
they bring forth? They bow themſelves, they bring forth 
nheir young ones, they caſt forth their ſorroœ s. 
The mooſe being very tall and having ſhort necks, do nt 
| ay on the ground, as the common deer, neat cattle, &. 
; and if at any time they eat graſs, it is the top of thy: 
which grows very high or on ſteep rifing ground. In the ſun. 
mer they feed on plants, herbs and young ſhrubs, that gray 
on the land; but moſtly and with greateft delight on water: 
plants; eſpecially a fort of wild colts-foot and lilly, that 
abound in the ponds and by the fides of the rivers ; and fa iP" 
which the mooſe will wade far and deep; and by the noi 
they make in the water, the hunters often diſcover them: 1 
the winter they live on browſe, or the tops of buſhes and 
young trees; and being very tall and ſtrong, they will bent 
down a tree as big as a man's leg; and where the browſe fail 
them, they will eat off the bark of ſome ſorts of trees, as hig 
as they can reach: They generally feed in the night, and lie 
ſtill in the day. : N 
The ſkin of the my when well dreſs'd, makes excellent 
buff; the Indians make their ſnow-ſhoes of them: Their wy 
of dreſſing it, which is reckoned very good, is this; after 
they have bair'd and grain'd the hide, they make a lather d 
the moo/e's brains in warm water; and after they have ſoak 
the hide for ſome time, they ſtretch and ſupple it. 


Some Remarks on the Alowances to be made in Aſtrononi 
cal Obſervations for the Refpaction of the Air, roget li 
ait an accurate Table of Refractions; by Dr. Halle 
Phil. Tranſ. N* 368. p. 169. a 


\ \ J ERE the medium of our air much more in quantity 
or the force of gravity much greater than it is; or in 4 
word, were the refractive power of the air much more ſer 
fible than we find it, nothing could have been a greater imp 
diment to diſcoveries in aſtronomy: For, all objects appeariiy 
by refraction higher than they really are, till ſuch time as the 
laws and quantity of that refraction had been aſcertain'd, i 
would have been impoſſible to have been ſecure of the trut 
place of any celeſtial object. But as it falls out to be ſo litt 


that none but nice inſtruments can perceive its effects, it wi 
nit 
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1 diſcover'd to be any at all, till Bernard Valtber's time, 
about the year 1 500 not brought to any ſort of rule till Dycho 
Hyabe; nor aſcertained, till Sir J/aac Newton made the firſt 
cccurate tables of it. The curve which a beam of light deſ- 
ribes, as it approaches the earth, is one of the moſt perplext 
nd intricate that can well be propos'd, as Dr. Brook Taylor 
as ſhewn in the laſt propoſition of his Met hodus incremen- 
0 run. K . Dh > | 0 
By this table it follows, that the ratio of the ſine of the 

agle of incidence to that of the refracted angle, increafing as 
he beam e makes a very notable difference in the 
rue place of an object near the horizon; but in objects that 
re much elevated, the re fractions become ſmall, and their 
iflerences ſcarce exceed a ſecond in each degree; ſo that they 


a much the ſame, 2s if the incident and refracted angles 


cre on the ſurface of a ſphere of air of the ſame uniform 
lenſity, cloſe adjoining to the eye. 

When, therefore, the ſtars are 20 degrees or upwards ele- 
ated above the horizon, we may take it for granted, without 
enſible error, that the fines of the true and apparent diſtances 
tom the vertex, are in the ſame conſtant ratio: Hence it will 
pppear, that the diſtances of all the ſtars are ſeen leſs than 
they really are, in whatever poſition they are taken; and that 
no leſs than a ſecond in each degree of the diſtance; that is, 
; diſtance of 30 degrees, for example, is contracted at leaſt fo 
many ſeconds; and one of 60 degrees no leſs than a minute, 
f the diſtances. be taken by an inſtrument, truly divided: So 
hat when Hevelius, to ſhew the exactneſs of his obſervations, 
brings eight diſtances, as taken by his ſextant, which exactly 
ompleat the circle, both in Long. and R. A ſcenſ. the conſe- 
quence is really quite oppoſite to his deſign; for, if thoſe diſ- 
ances were the true ones, they being all contracted by appear- 
Ing thro' a refracting medium, the ſum of the eight differences 
both of Long. and R. Aſcenſ. ought to fall ſhort of a whole 
irele or 360 degrees by at leaſt ſix minutes: So that Dr. 

ley is apt to think, that the 60 degrees of Hevelins's ſextant 
anted about a minute of its true quantity. | 
duch an allowance as this may, perhaps, be a the ob expe» 
lent, to avoid accounting for refraction in celeſtial obſerva- 
tions, provided the objects be nearly parallel to the horizon, 
rata good height above it: For, all diſtances of ſtars, when 
parallel to the es by the ſame conſtant quantity are con- 
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tracted by refraction, (be they high or low) that is, by about 
one ſecond in each degree; the chords of the: arches of the 
real and viſible diſtances being always in the ſame ratio ag ; 
the fine of the angle of incidence to that of the 'refraQ 


angle. 


And this is the caſe wherein the refraction of the air d oes lea 
affect the diſtances of the ſtars; which diſtances are till mar 
and more contracted, as they are nearer to a perpendicula 
Gtuation : So that a diſtance, for example, of 30 degrees loſs 
but half a minute in a horizontal ſite; but if the one | ſtar by 
20 degrees high, and the other 50, it will be leſſened by abox 
three times as much; or by 1 minute 41 ſeconds: If the on 
be 30 and the other 60 degrees high, the ſame diſtance vil 
appear leſs than 30 degrees by about one minute; the diffi 
rence ſtill decreaſing, as the objects are more elevated aboy 
the horizon: But in all caſes to account for the effect of then 
fraction on the diſtances of the ſtars, requires, beſides ſome 
trigonometrical calculation, the help of the. above-mentioned 
table, hereto ſubjoin'd, and ſuch as Dr. Halley had it ſrog 
its great author, Sir 7/aac Nea rown. 
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The Variation of the Magnetical Compaſs in rhe Pacig 
Ocean; by Capt. Rogers; with Remarks thereon; | 
Dr. Halley. Phil. Tranſ. Ne 368. p. 173. 5 


} N 1509-10 Capt. Woods Rogers, having travers'd the Gy 
South-fea or Pacific Ocean, ſet down the varia: ions of t 
magnetical compaſs in his paſſage from Cape Sr. Lucar y 
Calefornia to the iſland of Guam or Guann, one of the Lain 
nes, being about ſeven hours or 105 degrees of Long. Th 
might have been long fince expected from Capt. [Dam 
who had three ſeveral times made the tour of the world, a 
thrice gone this yery fame track. LP 
It were to be wiſh'd, that the French, who have had ft 
quent opportunities of doing it, would give us an accu 
of the variations they have * in their voyages from Sn 
and Chili to China; and that the Spaniards would tell y 
how the needle varies at this time, viz. 1721 in the no 
rt of that great ſea, thro which they return from the 1 
nilla's to New Spain: With theſe helps, having three pointi 
each curve, we might be enabled with tolerable certainty i 
compleat the ſyſtem of the magnetical variations, whid 
Dr. Halley was oblig'd to leave unfiniſh'd, as to this parts 
the ocean, in his general chart thereof, for want of the requ 
fite obſervations. Eo + Lol 
The following account is an extract from Capt. Roe 
journal; wherein the firſt column gives the correct Lat. 
the place; the ſecond the Long. weſt from London, as el 
mated by reckoning; and the third the variation, which! 
, ETC 14; 


Variations obſerv'd in the Great South-Sea,; from the Sul 
Cape of Calefornia zo the Iiand of Guana or Guam, i 
of the Ladrones. by W 


11 


— 


| January Nr d . cor Long. Welt Variation | | 
| 1723 every Day. from London, Eafterly. | 


I2] 22 16 {| 114.;09 { 03 o 


| CCC 2 08 50 

20 24 | 15 "135" 02 30” 

| 15 19 25 115 45 | 02 50 

| | 18 56 _— * O2 65 
n 4 

| j 18 ©0 | 117 30 02 15 


5 „„ 


Variations obſerv/d in the South- Sea, 
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January Lat. N. Long. Weſt Variatio 
1709-10, | rect. daily ffrom London. Eafterly. 
rl 2 | 118 og | 02 on 
20 15 44 | 118 54 {| on 

| $3. 420-53: j.: Of 

122 OI 
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I2 
BY > 8 
131 
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Variations obſerv'd in the South-Sea. _ 


| | Lat. N. cor-|Long. Weſt Variation 
1709-10. | re&. daily [from London. Eafterly. | 
March 3 207 33 os co. 
060 | 209 04 | 07 50 | 
1 421 54 07 30 3 
| 5 |: 13 212 '42 o7 10 
. r 214-.:07:.:] 07 o 
| . 8 25 :o08):] o6 50 
ent 86 30 
218 27 4 o 40 


| 3 Iſland of Gant in ſight. : | | 


By this it appears; that at about 250 or 300 leagues w 
from the ſouth cape of Calefornia, the eaſt variation diminiſy 
to about & of a degree; that for 1300 leagues from thence, f 
fame eaſterly variation gradually increaſes to about 12 depre 
where it becomes greateſt; and that at the iſle of Gam, 
leagues ſtill more weſterly, it is again decreas'd to five degit 
40 minutes. . | { 

As far as this fingle inſtance can direct us, the Dr. is 
to think, that in all that ſpace of ſea, lying to the northy 
of the track, between Japon and Calefornia, there prenil 
an eaſterly variation, which is ſtill greater and greater, as f 
N. Lat. increaſes: But that to the ſouthward of the ti 
and eſpecially to the ſouthward of the equinoctial, a weſlal 
variation ariſes, of no great extent or quantity, but which 
greateſt about 1000 leagues weſt from the coaſts of Peru # 
Chili, about the ſame meridians where Capt. Rogers fou 
the eaſt variation ſmalleſt. 5 | 

This ts agreeable to the theory of the variation laid di 
by the Dr. in Phil. Tranſ. Ne 14$; and in his ſeventh 
mark on the obſervations there cited, he expreſsly rhentim 
that, undoubtedly there was ſuch a track of weſt variation 
the ſouthern parts of the ſouth- ſea; it being the necell 
conſequence of the fite of the four magnetieal poles, tit 
ſuppos'd; tho' at that time he wanted experiments to pi 
* | | 


| Af 
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Aurrber Account of the Art of Diving or living under 
j Water; by the Same. Phil, Tranſ. N“ 368. p. 177. 
X Phil. Tranſ. Ne 349. Dr. Halley ſufficiently explained the 


method he had practiſed and found effectual to furniſh air at 


y reaſonable depth under water, and in any quantity defired, 
r the ſubſiſtence of men, that ſhall bave occaſion to work on 
recks or otherwiſe at the bottom, under a great preſſure of wa- 


r. This the Dr. did by means of the diving-bell, which being 
om time to time repleniſhed with freſn air, he had found ſuffi- 
ent to maintain five men for near two hours tagether in 10 fa- 
zom water, without the leaſt hurt or inconveniency. But the 
ll being not to be moved from place to place, but by moving 
* rele from which it was ſuſpended, was a great impediment 
> the work that was to be done below; and therefore, the Dr. 
thought himſelf how to enable the diver to go out from the 
ell to a conſiderable diſtance and to ſtay. a ſufficient time without 
| with full freedom to act as occafion ſerved : And confidering, 
j2t the preſſure being greater on the ſurface of the water in the 
1, than on any other ſurface that was higher than it, the air 
ould by a pipe paſs from the bell into a cavity of air over that 
igher ſurface ; © concluded, that putting on a cap of lead 


ade Enel enough to ſink empty, and in ſhape reſembling 
lf, | 


je bell itſelf, he might, by flexible pipes, which a man might 
ry coiled on his arm, receive a conſtant ſtream of air from 
de magazine thereof in the large bell, ſo long as the ſurface of 
tc water in the caps was above the level of that in the bell. 

In purſuance of this, the Dr. procured pipes to be made, 
hich anſwered all that was expected from them: They were ſe- 
red againſt the preſſure of the water by a ſpiral braſs wire, 
hich kept them open from end to end, the diameter of the ca- 
ty being about the ſixth part of an inch: Theſe wires were 
ated with thin glove-leather, curiouſly ſewed on and then the 


ather was dipped into a mixture of oil and bees-wax hot, which 


ling up its pores, made it impenetrable to water; then ſeveral 


Ids of ſheeps guts were drawn over them, which when dry, had 


good coat of paint; and then the whole was ſecured with ano- 
er coat of leather to keep them from fretting : The pipes (of 
nich ſeveral were made were about 40 foot long, the ſize of a 
alf inch rope; the one end thereof being fixt in the bell, at 
me height above the water, and the other end faſtened to a 
xk, which opened into the cap; the uſe of the cock being to 
op the return of the air, whenever there was occaſion to = 
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down. or go below the ſurface of the air in the bell, which. wlll 
neceflary, as often as there was occaſion. of going out or retyrtiyi 
imoche bell. P 
The diver, therefore, putting on his cap, and coiling his pi 
(like a rope) on his arm, as ſoon as he is diſcharged from 
bell, opens his cock and walks on the bottom of the ſea, veeriylli 
out the coils of his pipe, that ſerve as a clue to dire& him bit 
again; and this the Dr. bas ſeen practiſed, without any hi 
—:. ß %%sd ß UGLY 
But there are two things to be remarked in this affair; felt; 
the weight of a man being very little more than that of His bil 
in water, he cannot act with any ſtrength, nor ſtand with z 
firmneſs ; eſpecially, where any thing of a ſtream runs, With 
a conſiderable addition of weight; and, therefore, the h 
caps were made to weigh about half a hundred weight, to whi 
he added a girdle of large weights of lead (of about the faig 
weight in the whole) to be wore about the waiſt; and two ch 
of lead for the feet, of about 12 pounds each: With this aa 
fion of weight the Dr. found a man could ſtand well in ah uff 
nary ſtream and even go againſt jt. The other thing neceſfi 
to be provided againſt was the cold of the water, which tho 
could not be entirely taken off, ſo that a man coyld'endittt 
long, yet it was much abated by waiſtcoats and drawers, tra 
clote to the body, of that thick fort of wobllen ſtuff When 
blankets are made: This being full of water, would be a lf 
warmed by the heat of the body, and keep off the chiſt of ny 
cold water coming on it. T7 51 850 x 23 20 8 277 e 
As to ſeeing under water; as long as the water is not tuthd 
things are ſeen ſufficiently diſtinct; but a ſmall degree of thid 
neſs makes perfect night, in no great depth of water. 
In the leaden caps, which from their uſe the Dr. called cy 
maintenance, he at firſt fixed a plain glaſs before the fight; 
he ſoon found, that the vapour of the breath would form fach 
dew on the ſurface of the glaſs, that it hindered its tranfparen 
To. remedy which, he found it neceffary to prolong that fide! 
the cap, that was before the eyes, and thereby enlarge the profil 
of what was beneath. E 
An Account of an Aurora Borealis, v2/erved at Dublin. Pl 
888 Tranf. Ne 368. p. 1606. c 
IT Dublin Feb. 6. 2520-1 the obſervations made vn an i 
{A 7ora borealis are, as follows; the air was all that day, 2 
had been for ſome time before, very clear and ſharp; about ln 


* 
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Ia hour paſt four in the evening, ſome flying clouds ap eared, 
ind the lay was A- unuſual yellowiſh bol 
which, perhaps, might be refſected from a large quantity of 
now, that ſoon after fell for near a quarter of an hour: However 
hat might be, the author dates the beginning of the enſuing 
phzoomena from the firſt appearance of this uncommon light: 

bout a quarter paſt ſix, * vapour, which was hitherto ill 
Jefined, and in all appearance reſembled an exceeding black 
loud, had fixed itſelf in the northern hemiſphere ; its edges 
ere tinged with a reddiſh yellow, that by degrees, as it ap- 
rroached the vertex, became more diluted, till at laſt it ended in 
faint whiteneſs : That it really was no cloud, but only an ex- 
eeding pure and limpid vapour, was manifeſt, becauſe ſeveral 
{ the fixed ſtars ſhone thro' it, without having their light in any 
egtee effaced: In the middle of this dark baſis, 49500 1 an 
hour paſt fix, a lucid area ſhewed itſelf due N. E. about 35 de- 
grees above the horizon; and in leſs than a minute from the time 
he firſt diſcovered it, emitted a very large pyramidal ſtream of 
ining vapour, which with an incredible ſwiftneſs aſcended ob- 
liquely towards S. S. W; ſo as to leave the zenith conſiderably to 
the weſtward ; and very ſoon after, about the ſame place, fix 
others aroſe at the ſame inſtant. almoſt up to the zenith. From 
this time till 48 minutes paſt fix, there were repeated projections 
of theſe lucid rays, without any order as to time, place or mag- 

Wiitude, They did not only ariſe from behind the dark baſis, but 
ometimes out of the pure ſky, as it were; and tho' ſome of 

' "WW bem continued viſible upwards of a minute, yet the greater part 
t them only juſt — themſelves and died away. The author 
had now got to the top of a convenient obſervatory, where, tho' 
deſtitute of inſtruments, he had a free proſpect of the horizon 
and in company with another Gentleman, fixed himſelf with 
great attention, to expect the entuing phaſes of this phæno- 
menon. 9 


About ſix hours 55 minutes between N. W. by N. and W. N. 
N. there was the repreſentation of a very bright Fla leaps + 


luca as that, which appears about 20 minutes after ſun- ſet; and 
from it aroſe ſeveral very large beams of light, not exactly ere 
towards the vertex, but ſomewhat declining to the ſouth : Among 
theſe one, which aroſe.about N. W. and in three or four ſeconds 
of time paſſed over 50 or 60 degrees of a great circle, was the 
moſt ſplendid of all that had preceeded; its fides were inclined 
to each other in an angle of about 8 or 10 degrees and. tinged 
with a briſk lively red, which by degrees, as it approached the 
O2 „ 
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axis, became more intenſe and dirty: On the other hand rec 
ing from the Kis, its colour was a pale yellow, that foonlf 
itlelf in a (aint whiteneſs, 8 1 e e 
From this time not a moment paſſed without ſuch variety 
different phaſes, that it was impoſſible for the eye of any fing 
perſon to purſue it thro' the ſuddenneſs of its alteration. WII 
{ome of the lucid beams ſeemed to ſtand fixed, as it wen 
2mong the ſtars, others moved ſlowly from eaſt to weſt, by wal 
they ſeemed to meet each other, ſometimes to recede from eu 
other; and ſometimes by a kind of appoſition, large ones wlll 
produced from others of an inferior order. e 

The lucid area, which the author firſt diſcovered in the N.] 
had now formed itſelf into a parallelogram, whoſe upper al 
lower edges were five or fix degrees diſtant from each other, u 
nearly parallel to the horizon; in this, as if behind a curtay 
vaſt waves of light, whoſe extremities did not reach the pa 
Phery of the dark baſis, ſeemed to meet and pervade each oth; 
at other times, while ſome of them, with a remarkable velocij 
moved eaſtwards ; others, as if behind them, would fly towark 
the welt ; by which variety of different motions, as often as ay 
interval paſs'd between the collifion of theſe ere&t waves a ben 
tiful e was produced; and its pulſes, by the adjoiniy 
parts of the fluid, were propagated to a vaſt diſtance. 

While he ſtood amazed at this ſurpriſing fight, the axis of 
coloured pyramid, which aroſe in the N. W. had moved «vi 
fiderably towards the weſt, and at ſeven hours 25 minutes w 
about 23 or 25 degrees to the north of Venus. The dark bi 
of this meteor had now extended almoſt to the eaſt point of th 
Horizon; and at + an hour paſt 7, between E. N. E. and E.) 

N. ſeveral large columns aicended in an inſtant to the zenitlz 

the moſt eaſtward of which was remarkably convex towards tie 
ſouth, and tinged with a pale red, as were moſt of thoſe tu 
aſcended with it: They were met by others, that aroſe at ti 
fame time between the north and weſt, and in the zenith form 
a vaſt collect ion of vapour, that pretty much reſembled ſmol 
enlightened by the ſun's beams; its waves reſtected a bil 
lively red colour and in ſome places a pale yellow ; they toll 
indifferently every way; and in little more than a minute, whi 
the firſt efforts of their congreſs were ſpent, and all ſeemed fixi 
and ſerene, the corona projected ſeveral ſmall rays, which, wil 
a flow uniform velocity, deſcended between W. by N. and N. 
oon after which it died away. 25 


—— — — . 4 
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At ) hours 40 minutes ſeveral other ſtriæ were emitted from 
hind the dark baſis, which interſecting with others, that at 
e {ame time aroſe about the eaſt and weſt points, formed is the 
nith, or rather 6 or 8 degrees to the ſouth thereof, a ſecond 
Jach more elegant and ſurpriſing than the former, and, indeed, 
an any th ing had hitherto 5 it was tinged not only 


t weh different orders of red and yellow, but alſo with blue and 
what olet; the laſt of which by a mixture with the white light, 
m er peared faint and inclined to purple. Tho' the vapour of which 


Wis and the preceeding corona were formed, was ſo: exceedi 
in and pure, that ſeveral of the fixed ſtars were viſible thro? 


; yet it reflected a light ſo copious, that he could thereby per- 
er cy diſtinguiſh the time of night by a ſmall watch: All this 
er, file, the phænomenon ejected four or five large columns to- 
zurtu ards the N. W. (beſides others towards the ſouth) which ap- 
e pared pointed at the top, and their ſides inclined to each other 


an angle of five or fix degrees: When their baſes were ex- 
nded above 30 or 35 degrees from the vertex, the lower parts 
two or three of them — by the mere weight of the va- 
our (as it were) ſeparated from the upper and * with a 
ow motion, in the form of truncated cones; they were gradu- 
iy formed by their 54 1 parts, and in about a minute s time 
ſt in a large body of light, that was ſettled between the N. W. 


of N. and W. N. W. The corona, as if exhauſted by theſe 
d eat diſcharges, became immediately more dilute and languid; 
es s lively colours faded and were ſucceeded by a whitiſh vibrating 

K b cbt, that in leſs than two minutes entirely vaniſhed. 


of he The dark vapour, which continued to poſſeſs the polar regions, 
E. ad now extended itſelf from the E. to the N. W. by N. point 
enihze f the horizon, and was formed into a large ſegment of a circle, 
ds hole center was about 20 degrees below the horizon; its upper 
e tht doe was tinged with a pale red, which was ſoon loft in a fſorid 
at hello; and this again, as it approached the zenith, became 


more effoete and languid : In this dark ſegment ſeveral Jucid 


mot; WWrca's diſcovered themſelves, with a vibrating light, which in- 
brih e lantly diſappeared, as if a curtain were drawn over them; and 
told rom it rays of very different magnitudes continued to aſcend 


wha Without any uniformity as to time and place, till 48 or 49 min. 
fixel iter 7; when a third corona, very little, if at all, inferior to the 
wil yreceeding ones, either in the variety of its colours, or the quan- 
V. My of light it emitted, was formed in the zenith. As both the 


receeding were produced by the northern ſtrig; ſo this was 
| y wgmented by two or three large ones, that aroſe due ſouth, our 
| 


a 


of a redder colour, efpecially towards the weſt, than the creſt 
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of the pure ſky, and were, in all probability, part of the vapo 
which had been projected beyond the zenith, or which bad | 
deg from the two former: They cauſed the vapour of whi 
this. image was compoſed, to move with great violence, in dit 
rent directions, not unlike waves of ſmoke, confined in a rew 
Þerating furnace; this motion being abated, the vapour acquiy 
a kind of ſtagnation, in which ſtate it continued but a very ſh 
time, before it prejected ſeveral lucid beams (a certain fore rum 
of its approaching diſſolution) between the N. and W. and fy 
after it van a c 5 : a 34 3.42.10] art} FP 8 
Abaut this time the large beam, which atoſe in the N. 
and had preſerved its colours in their original beauty, for my 
than à of an hour, began to fade, and at Jh 5 3“ was abſorbed 


a vaſt body of light, which ſeemed fixed in that part of the hy 


zon g it had moved in that time 15 or 20 degrees to the 10 
ward of the place from whence it aroſe: The impetus of th 


vapour being now pretty much abated, there was nothing eum 


ordinary, hut ſucceſſive diſcharges of pointed rays between i 
N. W. and E. N. E. without any order or uniſormity as to tin 
or place; ſetting afide theſe, there was very little difference y 


the general face of things for 20 minutes; neither was th 


much reaſon to hope for any, becauſe the ſeverity of the cold ug 


ſuch as obliged the fpectators to retire and fo Joſe the enſui 
; 15 1.4 1 7 If | 1 


phaſes of the dying meteor. 


An Account of an Aurora Borealis, ohſerved on the ſame Di 
4 Cruwys-Morehard in Devonſhire, as alſo. o the Weak 
both before and after this Phænomenon; by Mr. Crumy 
Phil. Tranſ. N“ 368. p. 186. r 
N ANonday Feb. 6. 1520-21 a little before ſeven in it 
evening, there aroſe out of the north or a little towad 

the caft, a bright crepuſculum, which ſoon ſptead itſt H a pot 
way thro' the northern part of the hemiſphere. About fern 


(when Mr. Cruavys firſt obſerved it) it began to leave behind iti 


due north or a few degrees to the eaſt, part of a very clear ij 
(which looked like a black cloud, but the ſtars ſhone cleatf 


thro' it) being a ſegment of a circle, into which figure the c 


puſculum or expanded body of Jucid vapour had now likenit 
formed its upper limb, making a kind of broad iris, terminant 


at each end by the horizon. | 


All this while the ſtreaming lights appeared in great vari) 


as to figure, place, magnitude and colour; but for the molt pit 
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annum itself, out of which they ſeemed to be formed; and tho? 
ade greateſt appearances had been for the moft part within 20 


grees of the north on each ſide, yet at due N. W. there were a 
reat many conſiderable ones. wont 10 1111011; 1378 


* 


About eight this crepuſculum (which had been conſta mly, tho” 
owly, carried farther from the- north) had, with the upp er part 
y 


hi 


its outer · limb, reached to about ro or 12 tracers beyond rhe 
ole· ſtar towards the zenith; being now upwards of 30 degrees 
road, with a circular ſegment of black clear {ky to'the Perth of 


out 25 degrees, when the whole gręptſculum or vapour was all 
a ſudden formed into aggregate bodies like vapours, and was 
ne of the moſt agreeable fights, that had been obſerved of the 
ind: The baſes of the cones ſeemed to reſt 6h the upper limb 


e hy che ſegment of clear {ky (which was extended near 60 degrees 
n each fide the N.) and the vertices of the cones, pointing all 
of wards the zenith, approached” within a few degrees of it and 


rminating there, formed the greateſt part of a ſemicircle, incloſed, 


enn - . . . a” | 24 
en H it were, with golden palliſadoes, which , ſhinipg all at once 
o most as bright as flame, and being of a vaſt length and number, 
nee U rbibited a very agreeable fight. e ,,, 


This laſt phænomenon ſhewed, that theſe cones were collections 
the very fame particles, of which the crepuſtulum had con- 
Wited ; becauſe when it appeared every where alike and equal), 
he great ſtars hined thro' it but very faintly : Whereas after- 
ards, thoſe ſtars, that remained between the cones, - ſuddenly 
ppeared very bright; whilſt thoſe, that were covered by them, 
ould hardly be perceived: And, indeed, all the ſtreaming lights 
his evening ſeemed to flow from this crepuſculum downwards, as 


oma fountain or ſtore, and not to ariſe from the horizon ; few 
n e brwaching it nearer than 10 degrees, and many not within 20 
wl Ir 30 degrees. 21 2 ii | | EW $4.5 49) + | ) FI TY 


Afer this fine appearance had continued about two minutes, 


* e matter ſeemed to be exhauſted and the ſcene almoff at an end, 
du e ſtreaming ſhintng lights being moſtly extinguiſhed and the 
ir e maining parts of vapour, reſembling broken clouds; when the 
lea aſhing lights began to appear of a moſt prodigious fwiftne fs, 


both from N. E. and N. W. pointing to the zenith or a little 


e (tt N 0 - oO Ar $+ 
cent ore to the ſouth : It was obſervable, that over the tracts where 
bee flaſhing lights paſſed, the remaining parts of vapour (that 


low Jay ſcattered every where, like white broken clouds) pointed 


ric," ſeemed to have a tendency, conformable to the ſame motion : 
+ pat! bereas towards the due north, where no flaſhes appeared, theſe 
bim clouds lay confuſed and irregular as before. 


This 
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This continued about 20 or 25 minutes, when the wind beg 
to ariſe a little at N. E. and the ſcene was quite at an end; di 
clouds ſucceeding all over the N. and by 9 o'clock there wy 
ſevere ſtorm of ſnow. | 9 
N. Z. That all the time of theſe appearances, ſeveral bro 
parts of the extinguiſhed vapours, reſembling white clouds, wy 
carried beyond the zenith; ſome 50 or 60 degrees, and othy 
even to the horizon itſelf at 8. S. W. ee ol 
During the whole continuance, there ſeemed to be à fl 
eaſy breath of wind, ſcarce perceivable, at N. N. E, whichiz 
motion of the clouds above-mentioned alſo confirms ; but as fog 
as it began to blow a little briſker, the remaining parts of tþ 
vapour were all diſſipated. nes £117. 20 eotzc ad Pl 
_ * 1720-1. Hard ſnow in the morning and froſt 
night. 4 „„ e 
8 31. and February 1, 2, 3, 4. Pleaſant- ſun-ſty 
days, very calm, but the ſnow ſtill lying and at nights very hui 
roſts, | en ee 
Feb. 5. Very violent ſnow in the morning, ſome thaw ini 
afternoon and hard froſt at night. 1 
6. Hard froſt in the morning and the wind exceeding cold u 
ſharp, but not hard; the afternoon pleaſant, ſun-ſhine and caln 
but it froze all day out of the ſun; and continued to do fo 
the evening, and the ground was {till covered with ſnow, _ | 
7. Very hard froſt in the morning, and froſt and ftorny 
ſnow all day ; the wind at N. N. W. 5 | 
8, 9, 10, 11. Pleaſant calm days; but hard froſt and very hu 
froſt at night. I : 1 
12. Hard froſt; exceeding cold wind at 8. E. at night tick 
lights were ſaid to have appeared again; as alſo on the 18. 5 
very great degree, but Mr. Cruseys did not ſee them; the wt 
thee ſtill froſty with ſome ſnow. RS, Be. 
Feb. 22. At night hard ſnow. | + 
23, 2). A thaw and ſome rain and but little froſt aft 
4 only dry cold winds, till the 2. when the froſt retum 
very ſharp, with exceeding cold winds at N. E. and 8. E. for 
fortnight and vpwards, without any ſnow, and did a great de 
of damage. ae is 1 


00 
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ſervations on the Muſcular Fibres of Fiſh ; &y M. Leewen- 
| hoeck: Phil. 'Franf. N“ 368. P- 190. 


HE aſſertion, that nature in all her various product ions 

conſtantly obſerves the ſame courſe and manner of opera- 
n ſeems contrary to M. Leewenhoeck's obſervations; either 
oſe made on the generation of animals and the ſeeds of plants; 
even thoſe on the muſcles and muſcular fibres of different ani- 
als; foraſmuch as the muſcles of fiſhes. are not provided with 
y tendons : On this occafion M. Zeewenboeck examined anew 
e muſcles of the cod-fiſh, on which he made the following ob- 
vations. F : 87 | 
After the late diſcoveries he had made of the ſmall veſſels in 
e muſcular fibres of a whale, ox, ſheep and mouſe, he was 
xt to imagine, that the ſame fabric would likewiſe hold in the 


uſcular fibres of fiſh: But as this could not be certainly con- 
add, having at that time a part of a freſh cod, he cut off a 
- - Wice of the fiſh, on purpoſe to examine it with his microſcope 


me days aſterwards. | 

He cut this piece of fiſh into ſmall ſlices, ſome according to 
e length of the fibres and others directly a-croſs, in order to 
ſerve, whether theſe muſcular fibres were compoſed of great 
;mbers of ſmall veſſels, running along the fibre: And in effect 
found, that when he had cut the fibres thro', there appeared 
the microſcope as great a num̃ber of {mall veſſels running 
ong theſe fibres, as he had formerly obſerved in the muſcular 
res of a whale. 


But what appeared moſt remarkable was, that in a great num- 


at the r of fibres, in which he could not diſcover any veſſels running 
8. 08M2thways, he obſerved a vaſt many ſmall veſſels, which ſeem'd 
vai proceed from the membranes encompaſſing the fibres: For, in 


e fibre theſe veſſels appeared to proceed from the circumference 
circular tunicle of x fibre and to pals on to the oppoſite part 
ereof: And in another fibre cut trantverſely, he obſerved veſſels 
ting from the circumference and dividing themſelves into 
aller branches about the middle of the fibre; all which, as 
as he could perceive, terminated again in the circumference of 
e fibre: In one fibre he obſerved at leaſt fifty of theſe veſſels, 
ming thro' each other. = 5 

Upon this diſcovery he found, that be had been miſtaken 
what he had firſt imagined, to wit, that the veſſels which 
oe from the membranes, proceeded no farther than juſt thro? 
Fi Voz. VII. 3 P | the 
O50 | 
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the tunicle of the fibre, and fo diſchargad the fluid into till 
fibre for its nouriihment : Whereas now he perceived, thy 
the veſſels which aroſe from the membrane and . enter'd in 
the fibre, did not end there, but ſpread themſelves into ſmally 
branches, proceeding every way Ro the inſide to the tunich 
of the fibre. This made M. Leewenhoeck imagine, that th 
nutritious juice might circulate in theſe ſmall veſſels, juſt y 
the blood does in the veins and arteries; and that what ti 
muſcular fibres receiv'd from them, might be no more thy 
what ouz'd thro' the tunicles of theſe ſmall veſſels, as inland 
animals, which have no other termination than the artery pn 
ceeding from the heart and the vein terminating therein; tb! 
artery and vein thus forming one continued veſſel, -» 

Having now a great many fibres lying before him, in whid 
he could obſerve very plainly the veſſels juſt now treated q 
yet he could not diſcern in the tranſverſe ſections of the fibn 
any appearance of thoſe veſſels, which run along their lengl 
and compoſe the greateſt part of the body of each fibt 
this he imputed to the cutting of thoſe veſſels not dire 
acroſs, but ſomewhat obliquely, by which their apertures Iu 
been clos'd in ſuch a manner, that he could not perceive then 
nor the leaſt reſemblance of them. 

M. Leewenhoeck ſeveral tithes obſerv'd between the muſe 
lar fibres of the fiſh, a great many veſſels lying togethe, 
which compos'd what is call'd a membrane; which veſl 
ſurrounded the muſcular fibres, and lay ſo many of them to 
ther, that the thickneſs of the whole faſciculus of veflels w 
equal to that of a muſcular fibre, and as he imagin'd, 0 
* to be diſpers'd in ſmaller ramifications between tit 

res. 55 

In viewing an entire muſcle of a cod-fiſh, and the fibres « 
which it was compos'd, he found the thick end of the mult 
equal to the back of an ordinary knife, and the thinner not 1 
exceed the thickneſs of a ſingle fibre: Several of theſe fibrd 
are twice as long as the thickneſs of the muſcle ; and berweil 
the muſcles lie what are commonly call'd membranes, whit 
are nothing elſe but a congeries of veſſels. Theſe veſſels d 
not only run between the fibres, but into the very ſubſtance( 
every fibre, as we obſerve, when the fibres are cut tral 
verſely : By theſe veſſels the muſcular fibres and the entif 
muſcles themſelves are ſo firmly bound together, that tit 
ſerve inſtead of tendons to each other. 
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In like manner the muſcular fibres are united to the bones 
y the veſſels proceeding from them, which veſſels compoſe 
hat in land animals is call'd the perioſteum. | 
ABCD Fig. 7. Plate IV. repreſents two muſcles of a 
d-fiſh, lying cloſe together, as they are united to each 
ther and ſeparated from the other muſcles; the part repre- 
nted by A B C having been cover'd with the ſkin near the 
cad of the fiſh; and M. LZeewvenhoeck ſuppoles, that the 
ody of the cod-fiſh, from head to tail, conſiſts of a continu- 
d ſeries of ſuch muſcles. -. „ | | 
EFGH Fig. 8. repreſents a ſingle muſcle of the fiſh; 
ere E H G ſhews the thickneſs of the muſcle ; and its thin 
age, which is no thicker than the edge of a knife is mark'd 


ito th 
, thy 
d im 
malle 
tunic 
nat th 
juſt 
at th 
e thi 
n land 


E F G. : | 
red a ben theſe muſcles had lain ſeveral days upon a paper, q 
e fbl<y were not dried ſo hard, but that he could ſplit them into | 
lengh in ſhivers, one of which 1s repreſented between the letters \ 
fibre and K Fig. 9. in order to ſhew the oblique courſe of the 
rec bres, which are repreſented by ſmall lines. | 5 
es HM. Leeren hoeck turn d his thoughts to river fiſh and particu- 
then rly to pearch ; and as he imagin d, that an old pearch had 


o greater number of muſcular fibres than a young one, but 
nly that the fibres increas'd in bigneſs during the growth of 
e fiſh; and that the larger theſe fibres were, the more 


wy lain and diſtinct muſt be the ſmall veſſels, of which the 
: fog bres were compos'd, he procured one that weighed three 
1; wounds and half, and was 17 inches and + long Delft meaſure, 
d. u hich is the ſame with the RHinland. : | 

ps He cut off four pieces from this fiſh, v/2. two from the 


ack near the head, and two others from the belly in the thick 
aft of the fiſh, on purpoſe to make his obſervations thereon 
ext day, | EO 

Accordingly at that time he view'd the muſcular fibres 
joth as to length and breadth, and found, that the fibres of 
ls large pearch were not ſo thick as thoſe of the cod-fiſh : 


ow pon cutting them thro' lengthways, he obſerv'd the aper- 
els Mes of the ſmall veſſels in very great numbers: He next cut 


ome of the fibres tranſverſely, and he plainly found them 
hinner in this pearch than in a middling cod-fiſh, and he ob- 
erv'd the inall vedals that compoſe the greateſt part of the 
ulk of the fibre, lying as cloſe together, as ever he obſerw'd 
hem in any kind of fiſh or fleſh. 7 


P 2 LMNO 


but which indeed are nothing elſe than a congeries of ſaui 


the object upon the glaſs-plate had been torn off from tl 


fibres, into which it imme 


of a ſprat were but little thinner than thoſe of the lay 


of the pearch. 
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L M NO Fig. 10 repreſents a ſmall portion of the muſs 
lar fibres of the fiſh, cut thro* tranſverſely, after they wlll 
rown dry, and in their ſhrinking had been torn off from 1 
Goal veſſels that incompaſs d them; the openings of the ſh 
veſſels in thele fibres were diſtinctly to be ſeen, but they y 
peared in ſuch great numbers and were ſo exceedingly ſmall 
that it was impoſſible to repreſent them any otherways thanh 
—_ | - 7 ů bs 
f In this figure are repreſented what we call the membt 


veſſels, which not only ſurround the fibres, but enter in 
their very ſubſtance, Theſe in the ſhrinking and drying, 


fibres, as may be ſeen ar PPP. — 
When this was done, M. Leewenboeck put a ſmall dropt 
water, about the ſize of a 2 head, on this ſmall portion 
iately inſinuated and ſwell'd tba 
to the ſame bigneſs, as when they were firſt laid upon 
plate: After which the defigner drew them, as they then ij 
peared to him, omitting to repreſent the ſmall veflels wy 
only defigning the circumference of every fibre, as appean 
QRST, Fig. 11. 5 | | 
M. Leewenhoeck then ſplit a grain of millet thro! th 
middle, and placing one half of it upon the glaſs, hard by 
ortion of fibres, repreſented in Fig. ic. the defigner obſer 
that the half of the grain of millet-ſeed as repreſented þ 
Fig. 12. appeared larger than the portion of fibres; as d 
likewiſe another perſon who view'd them : By which one m 
eaſily imagine, in how {mall a ſpace that number of fibre | 
comprehended, each of which confiſts of ſo many veſſels, BW 
He likewiſe made his obfervations on the muſcular fb 
of a pike, roach, ſcar and flounder; in each of which | 
found the fibres compos'd of ſmall veſſels, like thoſe of a 0 
and pearch. Fro £57 0 IM 
He took the largeſt dried ſprat he could procure, being! 
little more than five inches long, and he found that the fibr 


r above-mentioned ; and that the veſſels of which t 
bres were compos'd, were nearly as numerous, as in the fil 


From theſe obſervations ſome may be apt to conclude, tha 
the muſcular fibres of land- animals are of the fame thick 


withithoſe of filth ; But for the ſatisfaction of ſuch as _— 
l et 
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en the objeis here ſpoken of, he cays'd a ſmall portion of 
De muſcular fibres of a large ox to be delineated, as they 
ppear'd thro' the ſame microſcope with the former, to ſhew 
© thickneſs of the dried fibres, and the veſſels which com- 
oc them, as is repreſented by XZ Fig. 13. W 
W The deſigner obſerv'd in the tranſverſe ſection of one of 
beſe fibres, 25 veſſels. | = 
Upon cutting tranſverſely ſome of the muſcular fibres of a 
all ſmelt, of the length of about two joints of his finger, 
e placed them before a microicope, and obſerv'd that theſe 
bres were not only twice as thick as thoſe of an ox, but like- 
iſ provided with as great a number of veſſels, as the fibres 
f other fiſh, | „ | 
Upon thus obſerving that the muſcular fibres of fiſh were 
uch larger than thoſe of land- animals, he caſt about, for the 
aſons of this diſproportion; but all the ſatisfaction he could 
eet with was, that as fiſh ſwim in the water, their muſcular 
bres need to exert very little force, in order to ſupport their 
dies therein, becauſe they are very nearly of the ſame ſpe- 
fc gravity with the element in which they ſwim; all the 
orce they exert is in their progreſſive motion, in purſuit of 
eir food: Whereas the muſcular fibres of land- animals 
xert a confiderable force, not only in ſupporting and moving 
eir bodies, but in carrying burdens and in other labour they 
reput to: And we muſt allow, that the ſmaller and finer 
e fibres are, to make a body of any determinate thickneſs, 
e ſtronger will be the compoſition ; and therefore, the muſ- 
es in fleſh muſt be ſtronger than thoſe of fiſh. = 
The wonderful and amazing ſtructure of theſe minute parts 
the muſcles of beaſts and fiſh, which never enter'd into our 
oughts, juſtly claims our admiration; and doubtleſs, there 
re ſeveral other ſurpriſing things in them, which will, per- 
aps, forever eſcape our penetration. | 
M. Leewenhoeck, taking out a little of the mealy ſubſtance 
2 boil'd prey pea, laid it before a microſcope, where it 
ppear'd to conſiſt of ſuch particles as are found in rats dung; 
very one of which parts confiſted of a great number of very 
mall particles: But he could not diſcover any membranes en- 
elopping thoſe parts; whence he concluded, all theſe mem- 
ranes were deſtroy'd and diſſolv'd by the hot water. 
5p this, he took another grey pea, which had not been 
oild, and he cut it into very thin ſlices z when he not only 


blery'd the membranes, in which the 8 _— 
| Ju 


. is alſo the caſe of all kinds of beans, peaſe, wheat, bark 


conſiſt, are more eaſy to be diſcovered in beans and pe 
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ſubſtance had been inclos'd; but likewiſe found, that cyl 
membranes conſiſted of nothing elſe but a great number of lf 
{mall veſſels like the membranes (as they are commonly cal 
which ſurround the muſcles and muſcular fibres in beaſts will 
fiſh. | | : 


Obſervations on the Seeds of Plants; by the Same. M 
M Teewenhoeck having often turn'd his thoughts tov 

© ſerve the membranes in which the ſubſtance of mi 
or flower is inclos'd, like little packets in cells or boxes, v 


and other grain; he at length with aſtoniſhment  diſcoviiii 
very plainly, that what he calls the membranes were end 
with an unſpeakable number of little holes, thro* which, vi 


 ſereral places, one might perceive the light; which holes, of 


muſt ſuppoſe to be nothing elſe but ſmall veſſels, torn or wi 
off; and which partly compoſe the membranes he calls la 
cells, and partly ſerve for the production of the Farina 
which there are vaſt numbers of particles in a pea or ben 
each of which, as ſmall as they are, he ſuppoſes, receives wi 
increaſe from a ſmall veſlc],, which proceeds from the afar 
ſaid cel}, and is imperceptible by reaſon of its ſmallneſs. | 

Theſe veſſels, of which the little cells or caſes do mol 


than in any other ſort of pulſe or grain, but in wheat the «i 
ſels are with difficulty traced in the cells; and M. Zeewenbul 
has been oblig'd to make a great many obſervations and ex 
riments before he could fully ſatisfy himſelf, that he ſaw tf 
torn or broken veſſels; the reaſon of which is, that the ſul 
veſſels of which the cells or ſkins of the grains of wheat « 
compos'd, are exceeding thin and brittle. 
Moreover, he found, upon obſerving the veſſels, of whid 
the cells are compos'd, that ſeveral of the globules in wha 
were broken in pieces in the operation; and that in oned 
thoſe ſingle globules there were other ſmall globules inclos d. 
He likewiſe obſerv'd, that the membranes or little cells i 
barley, in which the globules or parcels of the meal are i 
clos'd and receiv'd their nouriſhment, are thicker and ſtrong! 
than thoſe of the wheat. | | 
Tho' M. LZeewenhboeck concludes, that almoſt all ſeeds al 


grain, as well as their membranes or {kins, ate of ons ai 
| | a all 
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An Account of ſome Experiments relating to Magnetin 
by Dr. Brook Taylor. Phil. Tranſ. N“ 368. p. 20% +4 
D R Taylor, after having given an account of an experimi 
made with a large magnet in the Repoſitory of wil 
Royal Society (which experiment is deſcrib'd in Phil. Tru 
Ne 344) goes on with the ſame ſubject, as follows. * 
if it were known what point within the ſtone, and N 
point in the needle are the centers of the magnetical force, 
would be eaſy to find the true forces of the magnet at all tg 
diſtances obſerv'd : For want of that knowledge, the Dr. ih 
computed the forces from the center of the needle and the «li 
tremity of the loadſtone ; and finds, that at the diſtance ai 
foot, the force alters fafter than as the cubes of the diſtancmi 
whereas at the diſtances of one and two foot, the force alt 
nearly as the ſquares. To try whether the law, by which th 
magnetiſm alters, could be reduced at all diſtances, to any well 
certain power of thoſe diſtances, he fought thoſe points in H 
needle and ſtone, which being us' d as the centers of th 
power, might have that property. But in that caſe he fauy 
the center of the ſtone muſt be carried quite out of its figu 
to make the diſtances large enough for this purpoſe : Mhen 
it ſeems to be evident, that the power of magnetiſm docs wii 
alter according to any particular power of the diſtances; hl 
decreaſes much faſter in the greater diſtances than it does i 
the near ones. | 1 
This ſeems to be confirm'd by other experiments the ! 
made; the firſt experiment was this, he made a needle 3 oi 
an inch long, of very fine ſteel wire (a foot length weigh'd Wi 
a grain) which he lengthened by ſticking a light piece of r 
to it; ſo that he could obſcrve the direction of the needlei 
all the trials with a radius of two inches: Iaſtead of a mag 
he made uſe of a touch'd needle of ſteel wire, which he ny: 
on a perpendicular to the horizontal plane he made the oble 
vations on, by means of a frame, to tranſport it from ol 
place to another; the north end of the needle. being ph 
ced downwards and made a little ſharp, that it might - mat 
the paper it was ſet upon in every poſition, by preſſing ti 
top of the needle gently with the finger. The obſervatio 
were made in this manner ; after having. taken notice of tit 
natural direction of the ſmall compaſs needle, he e 
the perpendicular needle as near it as he could convanieal 
ſetting it in ſuch a manner, that a line from the upright need 


— 


r ns ac Ad 


Roy AL Soc Tr. 121 
; the center of the compaſs might be perpendicular to the com- 
W..G-ncedle. Then ebe e ſame caution (which was conve- 
ent to make the center of the compaſs ſerve ſufficiently well to 
e eſteemed its center of power) he placed the uptight needle at 
yeral large diſtances; every time mark ing the place in the man- 
r already deſcribed; and obſerving the variation of the com- 
ak: By this means he got a curve pretty regularly and fairly 
rawn by points on the paper; and by examining this curve; 
,mpared with the variations of. the compaſs, cotreſponding to 


| b i = . . » 5 | | 
al N 8 reſpective points, he found, that the e pow er de- 
r. M eaſed faſter at the greater than at the nearer diſtances: The Dr. 


pletves, that at about two inches and 4 diſtance, the force did 
t alter ſo faſt as the ſquares; and at 10 inches diſtance (where 
de variation was one degree only) it altered faſter than the cubes; 
e index of the power being about 3 and 4. The eedle of 
e compaſs was ſo ſhort, that to ſuppoſe its center of force to be 
ther in the middle or extremity thereof, would not alter the in- 
: of the Powers of the diſtances, 28 of an unite. 

He made another experiment to the fame purpoſe, with a 
mpaſs needle made of a {light piece of ſtraw, with a little 
jece of ſteel- wire, faſtened ta one end of it, which was always 
pt in the ſame poſition; being balanced between two perpendi- 
lar needles, one of which was moveable and the other fixed; 
e event was much the ſame as in the former experiment, 
Endeavour ing to find the true poles or centers of the magne- 
al force in touch'd needles, he made a needle of two inches 


uch: The reſult was, that the floating needle reſted under the 
ſpective poles of the other needle, marked with the ſmall letters 

x 5, as repreſented in Fig. 14. Plate IV. ſo that by one touch 
th the Ioadſtone, which gave the needle a north pole at N. 
here it was touched, it acquired three other poles s 2 5; which 
ay not, therefore, be improperly called its conſequential poles : 
aving diſcovered theſe conſequential poles, he made ſome other 
periments to diſcover more of the nature of them, as repre- 
ned in the Fig. The needles were all of them two inches long, 
ade of the ſame fine ſteel wire; and the letter N or #4 and S or 
d:note north or ſouth, belonging to the points marked; the 
WN. VII WS . | great 


he Ms, of the fine ſteel-wire, which he touched with the ſouth 
e int of a ſinall capt loadſtone, applying the point of the cap to 
ud Me extremity of the needle; without drawing it along: The 
of ru edle ſo touched, being laid gently on the ſurface of a ſtagnant 
edle ater, floated; he tien applied to it ſucceſſively the two ends of 

i e ouched needle, as near as he could, without letting the needles 


thereby aſcertained, in proportion to the correctneſs of thec 
quently rare: Whence appears the great uſe o 


made to theſe ſmall ſtars, we may be enabled to find the 
Outs and by determining their places, to be alſo certain of tht 
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great letters denoting the points the loadſtone was applied to, A 
the ſmall letters ſhewing the conſequential poles. _ = 
As to the Dr's experiment relating to the hyperbola made wii 
the ſurface of water between two plaſs-planes ; vide PM 
Tranſ. No 336. 16.5 
Dr. Taylor took ſeveral very thin pieces of fir-board, hay 
hung them ſucceſſively in a convenient manner to a nice —. ; 
ſcales, he tried what weight was neceſſary (over and above thu 
own, after they had been well ſoaked in water) to ſeparate tha 
at once from the ſurface of ſtagnating water: He found 50 g 
to ſeparate a ſurface of an inch ſquare ; and the weight in eri 
trial being exactly proportional to the ſurface, he was apt ü 
think the experiment well made: The diſtance of the underſu 
face of the board from the furface of the ſtagnating water, at it 
time they ſeparated, he found to be 188 of an inch; tho'h 
thinks it would be found greater, if it could be meaſured a1 
greater diftance from the edge of the board, than he could doi 
= * riſing a little before it came quite under the edge of 
ard. | = 


A Method of determining the Places of the Planets, by 
ſerving their near appulſes to the fed Stars; by Dr. Hi 
ley. Phil. Tranſ. N“ 369. p. 209. 15 


F all the celeſtial obſervations hitherto made, none at 

ſo capable of perfect exactneſs, as the near appulſad 
the moon and planets to the fixed ſtars; ſuch as lately ve hu 
of Jupiter to two ſmall ſtars in Gemini and of Mars to tit 
forehead of Scorpio : For, tho' the places of the ſtars haven 
Hitherto attained an ultimate preciſion; yet theſe ſorts of 0 
ſervations are ever good and the places of the -planets at 
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talogues, that may hereafter be made : But the ordinary nut 
ber of the ſtars, with which the planets may be thus comp! 
ed, being ſmall, the opportunities of obſerving are col 
a comples 
catalogue of teleſcopic ſtars, at leaſt within the limits of tit 
zodiac; vis. that thereby theſe opportunities may be more 
quent: And wherever ſuch obſervations have formerly ben 


-!3ces of the planets ; of which the Dr. gave a'notable inftad 
in finding the place of the great comet in 1680, in its firlt i 
pearance, even before it had a tail viſible to the naked a 

7 W hl 
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lich an account is given in Phil. Tranſ. No 342. And fince 


% hs Royal Obſervatory at Greenwich has been put under the 


WD; care, he has endeavoured to put himſelf into a condition 


> ſupply the many and great vacancies to be met with in the 
reſent zodiac; and particularly, he has ſought out and ſettled 
e places of two teleſcopic ſtars, to one of which Jupiter was 


8 {erved by Calilæo to apply at the beginning of March 1619 


8. and which is the very firſt obſervation of that kind that 
as made with the teleſcope, vide Nuncius Syder. 55 27, edit. 
vin. 1610. On the 28. of Feb. an hour after ſun- ſet, a ſmall 
xed ſtar was in conjunction with the fourth ſatellite (as it ſince 
pears to have been) being then eaſtwards of the planet. The 
xt day March iſt at the ſame hour, the center of Jupiter 
28 in the angle of an equilateral triangle with the fourth ſatel - 
te and the ſtar: And again March 2. Jupiter being retrograde, 
ad paſt the conjunction of the ſtar; and a line from the ſtar, 
erpendicular to that of the ſatellites, fell on the firſt ſatel- 
te then two minutes to the weſt of the planet, and in Lat. the 
ar was more ſoutherly than the ſatellite 8 mintues: The Dr. 
und out this ſtar, by the direction of the place of Jupiter 
t that time; and by comparing it with others in the catalogue, 
aving nearly the ſame declination, he ſettled its place in 13? 
Wi and ꝝ of Gemini to the time of the Britiſb catalogue with 
8. Lat. e ? | = 

aver wn remarkable obſervation of Saturn is recorded in 
wcciols Aſtron. Reform. p. 286, faid to have been made at 
lodena by the Marquis Maluazzo on July 3, 1662, N. 8. 
hen the eaſtern an/a of Saturn touched a fixed ſtar: By the 
en place of Saturn, the Dr. looked out for this ſtar to which 
nurn was then very near; and after the ſame method he ſet- 
ed its place in the beginning of the year 1690 (the epochs of 
e Catal. Brit.) in 29 34 of Scorpio with 2" and t a minute 
. Lat. By this it will appear, how defective the obſerved 
lace of Saturn is ſtated in Riccioli, there being an error of 
pwards of 7 in the Lat. thereof. | 


11 Obſervation of a Parhelium; by the Same. Phil. Tranſ. 
| JJ 

CTOBER 26. 1721, Dr. Halley being on the river, com- 
ing up to London about + an hour after 10 o'clock in the 
orning; the ſun being then about 20 degrees high, he ob- 
rved a circle about the ſun, which is by no means unuſual, 


hen the air in chilly weather, ſuch as it was then, 1s replete 
Q 2 „ with 
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with ſnowy particles; which circle was of the ſize it alway 
appears in, about 23 degrees from the ſun and ffintly tines 
with the colours of the iris. When this circle happens, th 
Dr. always looks out to obſerve, whether any other of ty 
hznomena, that ſometimes attend it, do at that time Apex; 
fach as parhelia and other coloured circles, concentric yik 
the ſun ; and ſometimes, as he once obſerved it, excentric; y 
alſo a white circle round the zenith, of equal altitude vi 
the ſun : But at this time the air being thickened with a hay 
vapour and the ſmoke of London, he could only obſerve tothj 
eaſtward a luminous white patch, which, for about 20 minuty 
ſhone very conſpicuouſly thro? the thick air, about two depry 
in diameter, as near as he could eſtimate, and about the ſim 
altitude with the ſun; and from it towards the ſan, then 
ſeemed to iſſue a long white tail much narrower than the 
mock-ſun; but which he took to be a ſegment of the whis 
circle, which he once obſerved entire at London: Had the it 
been clear, the Dr. doubts not but much more of the phe 
mena of the parhelia might have been obſerved at that time; 
But how to explain thete appearances and account for th 
magnitude of theſe circles is what ſeems ſtill to be wanting, 


; 7 | 
An Account of two Mock-ſuns and an arch of a Rain: bu 
inverted; together awith an Halo and its breghieft arch 
abſerved at Lyndon in the County of Rutland; by 1h 
Whiſton. Phil. Tranſ. Ne 369. p. 212. 5 


CTOBER 22. 1721, about 10 o'clock in the mornin 
3 Mr. Mhiſton, being at Zyndon in the county of Rarlan, 
after an aurora borealis the night before (wind W. S. W.) l. 
obſerved an attempt towards two mock- ſuns, as he had done i 
ſome other times: About + or 4 of an hour after, he went i 
view the heavens and then found the appearance complett 
when two plain parhelia or mock-ſuns were to be ſeen tolet 
ably bright and diſtin ; and that in the uſual places, 972 l 
the two interſections of a ſtrong and large portion of an hal 
(as repreſented in Fig. 15. Plate IV.) with an imaginary circk 


— 1 = — 


parallel to the horizon, paſſing thro the true ſun : This circk 
he calls imaginary, becauſe it was not itſelf viſible, as it font 
times has been ar ſuch appearances: Each parhelion had a tu 
of a white colour, and in direct oppoſition to the true {utj 
that towards the caſt was 20 or 25 degrees long; that towati 
the weſt about 10 or 12 degrees; but both were narroweft® 
the remote extremities: The mock-ſuns were evidently red 

"41.4 | „ towal 


de the ſan; but pale or whi 
noel * the halo: Upon caſting his eyes upward, he obſerved 
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or whitiſh at the oppoſite fides, as 


arch of a curious inverted rain-bow, about the middle of 
he diſtance between the top of the halo and the verrex, that 
when allowance is made for the uſual unequality, that ap- 
ears between the ſame number of degrees, nearer to and re- 
noter from the vertex: This arch was as diſtinct in its co- 
urs, as the common rain-bow ; and with the like allowance 
« before, of the ſame breadth : The red colour was on the 
onvex, and the blue on the concave of the arch, which 
emed to be about 90 degrees long; its center in or near the 
ertex: On the top of the halo was a kind of inverted bright 
ch, tho* its bend was not diſtin: The lower part of the 
1410 was among the vapours of the horizon and inviſible. The 
nles, as more exactly meaſured next day, near noon (when 
he ſame appearance returned again, but more faintly) were 
is follows; the ſun's altitude was 22 and ; the perpendicu-. 


ir ſemidiameter of the halo 23* and 4; the diſtance of the 


ainbow from the top of the halo 253 and ; the ſemidiameter 
pf the arch of the rainbow, ſuppoſing the vertex its center, 
1. The phænomenon laſted each day for x hour and 4 or 
wo hours. What was moſt remarkable on the 23. was that 


the wind, which on the 22. was almoſt inſenfible, was now be- 


ome ſenſible and changed to N. N. E. fo that the halo was 
enſibly become oval; its ſhorter axis parallel to the horizon; 
and the two mock- ſuns, which were then but juſt viſible, eſpe- 
ally that on the eaſt, were not in the halo, but a degree or two 
without it, which Mr. J/þb:i/ſton aſcribes to the unuſual ſhortneſs 
f the horizontal diameter; and this poſition of the mock - 
ſuns does not appear to have been taken notice of by any, tho": - 
t was now very ſenſible. ö 5 

October 26. About 9g o'clock in the morning, as Mr. hiſton 
was toming in the Northampton coach towards Zondon, the 
balo returned larger and clearer than before ; and the two 
mock-ſuns juſt attempted an appeatance therein, as on the 22. 
but the air becoming thicker and thicker towards rain, he ſaw 

them no more. | 28 
Auguſt zo. before, he obſerved at Lyndon in Rutlandſbire a 
remarkable halo, whoſe upper part had its inverted arch red- 
aſh within and pale without, but brighter and more vivid 
than ever he obſerved it in his life; and at the ſame place 
pt. 11. in the evening there was the brighteſt and moſt re- 
markable aurora borealis, with its unaccountable motions and 
ſhiftings, 
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ſhiftings, that ever he obſerved; excepting that original oy 4 


March 6. 1715-16; this aurora was ſeen in Northamptonſhin 
at the Bath and elſewhere ; the vertex of the columns, which 
ſhot upwards, was not his vertex, but evidently 15 or 20 & 
grees diſtant towards the ſouth ; and in Rutland the wind wy 


north, at the Barth welt, and in Northamptonſhire ſouth, all x 


the ſame time. | PE, | | 
As to thoſe northern lights, Dr. Halley ſoon after their fir 
appearance, communicated his thoughts to the public in; 
former T „ $9 and Mr. VThiſton in a mall 
ubliſned about the ſame time; and as to the halo's, mocl. 
ans, inverted arches of rain -bows and other phænomena d 
the like nature; M. Huygens has very accurately explaine 


them in his poſthumous works from p. 293. to p. 366. and St 


Jaac Newton has touched upon them in bis Optics 1. edi 
134. As to the unuſual frequency of the northern lights d 
* Mr. Nhiſton was far from ſatisfy ing himſelf. 


Obſervations on the Generation of Plants; by Dr. Blat 
Phil. Tranſ. N* 369. p. 216. 


HAT Dr. Blair had advanced in his Botanic eſſays iu 
fully confirmed by experiments made by ſame curia 
gardeners, particularly, Mr. Philip Miller, who writ him a 
account 1, That Nov. 11. 1721, in purſuance of the Dr's a& 
vice, he ſeparated the male plants of the ſpinage from the fe 
male; the conſequence was, that the ſeeds ſwelled to the uſu 
bigneſs ; but that they. did not grow when he ſow'd them: 
He examined the ſced, and found they wanted the punt 
vitæ, which perhaps might have been the caſe with M. G0% 


Froy; but if not, the female embryo's might have been in- 


pregnated another way, as he tried with 12 tulips, which ht 
ſet by themſelves about fix or ſeven yards from any other; and 
as ſoon as they blew, he took out the ſtamina ſo very carefully, 
that he ſcattered none of the duſt ; and about two days afte, 


he obſerved bees working on tulips in a bed, where he did 


not take out the ſtamina; and when they came out, their bo 
dies and legs were loaded with the duſt ; he obſerved the bet 
fly into the tulips, where he had taken out the ſtamina; and 
when they came out, he found they had left enough behind 
them to impregnate theſe flowers; for, they bore good rip: 
ſeed ; by which he is perſuaded, that the farina may be ” 


U 


pamphle i 
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Jed from place to place by inſects; and when they happen 


Wo won a flower, whoſe uterus is capable of being impregnated 

ſhin, ſuch a duſt, it may be thus effected. | 

which The Dr. is of opinion, that this will not ſuit with Mr. Mor- 

58 11d's ſcheme : For, tho' we may ſuppoſe the ſtamina of every 
ser to be loaded with a due proportion of the faring ; yet 


e rather leſs than greater than is neceflary : So that if want- 
ng then thoſe embryo's, which had not received the deter- 
med particle into their boſom, muſt be defeQive in bulk or 
arren in growing; but here all were equally filled. | 
2. Mr. Miller in another letter, dated October 19. 1721, in- 
orms the Dr. that he bought a parcel of Savoy ſeeds, which 
e owed, and planted out the plants; but was ſurpriſed at the 
roduttien, Por, he had half of them red cabbages; ſome 
aroys with red ribs ; and ſome neither one ſort nor the other, 
ut a mixture of all ſorts together in one plant. The ſame 
Hing happened to the gardener of whom he had the feed, but 
e did not know how; for, he was ſure he took ſpecial care in 
aving of the ſeed ; he ſowed them under a ſouth-weſt hedge, 
Ind planted them in the following manner; firſt a dozen of 
hite cabbages, then a dozen of ſavoys and then a dozen of 
ed: Upon which Mr. Miller immediately thought, that this 
as owing to the effluvia impregnating the uterus of each 


ber; and it is very common for our gardeners to plant 
he e tice and red cabbages together for ſeed; and they are as often 
uſuil lappointed by having a degeneracy of both kinds, which 
* hey attribute to the ſoil; and they ſend to Holland for a freſh 


ort good, 


This experiment is a moſt convincing argument for the 


fluviaz for, did each grain of the faring enter the piſtillum 
hs ) its proper aterus, this mongrel kind would never be pro- 


aced: For, if the individual plant be in each grain of the 
nale farina, how can it be ſo far diſmembered, as that one 
art ſhall go to the making up the ribs of red cabbage and 
nother to compoſe the reſt of a ſavoy plant. 

Analogous to this is what the Dr. obſerved of a ſpaniel 


* Itch, of a good kind; when ſhe became proud, care was 
ebw ten to let her have good dogs; the litter ſhe produced con- 
_ ited of puppies, ſome pieball'd, like one of the dogs that 
_ 


ad lin'd with her, of the ſame ſhape, colour and ſpots; 
SES | others 


his accidental conyeyance of it to a neighbouring flower may 


upply of ſeed and affirm that our foil will not continue that 


n a * * 
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others like another; and a third partaking of both, with ful 
of the bitch interſpers d. : * 
This is a farther confirmation of what the Dr. has adyaal 
Eſay 4. where p. 3 10. he aſſerts, that ſeveral frus's n 
take equally of male and female: But here two males com 
with one female in the compoſition of a fourth body, m 
up of all the three; and one ſeed produces a cabbage, © 
GR of three different ſpecies, which could never happy 
did theſe organiz d animalcula or ſmall grains of the jag 
become a Jams or contain the falia ſeminadia of a play 
This is ſufficient to anſwer what the ingenious Mf. Bra 
— ſo ſtrenouſly contended for, in his Works Nature p 
eqq. 
= worth while to confider, how far this obſervation ny 
lead us into the infinite variegations and ſtripes, not only y 
annual flowers, ſuch as poppies, conſolida regalis and bot 
but alſo in perennial roots; ſuch as auricula's, cowtlips, & 
of a lower 6ze, which is hinted by Mr. Bradley, hari 
recelv'd that notion from the ingenious M. Zu Bois; and i 
plants of a larger fize, not of a bulbous but carnous rm 
tuch as columbines; where there is a vaſt variety: And i 
this plant it is moſt eſpecially to be obſerv'd, that tho ty 
native one, from which all the other ſeem only to be var 
tions and not determinate ſpecies, be of a blue colour, conki 
ing of 10 alternate petala, viz. five corniculate and five play 
Yet into how many other kinds of flowers is it ſubdivide 
Such as pale yellow, with bluiſh red, purple, dark doubl 
ſtripes, blue, blackiſh red, Sc. Some with corniculate pet 
and ſome only with plain; and how in ſingle flowers it. 1mitaq 
all the colours obſervable ina pidgeon. 
It is worthy confideration, whether the farina may do thi 
fince it does not appear, that there has been much art u 
in making theſe flowers break, as tulips, or to cultivate 2 f. 
of breeders; but that a richer ſoil may produce a doudk 
flower; and a ſuitable loam may produce the variety « 
colours: The farina from ſeveral flowers may occaſion ti 
ſtripes; and the ſtamina arifing from the plain perala, ratis 
than the cornicula, pouring out the farina, may cauſe 
flowers with the plain perala. So that were this to be extend 
to a great many other plants and were there proper obſerit 
tions made upon them, conſiderable improvements might x 
made in this doctrine of the ſexes of plants: After the flow" 


F; 
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e might conſider next the variegation of the ſeed of ſome 
Ilants, particularly the phaſeols, whoſe various ſpots and 
Jlours, and even their bigneſs too, may very much depend 
von the effluvia from the farina, when ſeveral kinds are 
= wn together: For, if we conſider three plain colours, as a 
hite, red and dark blue, we may obſerve how many deſcen- 
ints, and what a variety of ſpots may proceed therefrom The 
pines may likewiſe in ſore meaſure be brought in here; 

d perhaps, the Medica cochleata Jalcata lunata may be 
ultiplied in its variegations after the fame manner. | 
Mr. Miller, being perſuaded to it by an ingenious gardiner, 

ulld off all the male flowers of ſome melon plants, as ſoon 
they appeared ; but inſtead of finding, as his friend 
form'd him, that theſe flowers exhauſted the nouriſhment 
om the fruit, he found, that without theſe flowers none of 
de melons would grow; ſo that he was depriv'd of the fruit 
e expected. 2 „ | 
As this experiment is a plain indication. of the neceſlity of 
ie farina; 10 it confirms the uſe the Dr. has aſſigned to the 
ares, vis. that the nutritive particles by entering their capil- 
ties and returning again, may be more attenuated: So here 
de petala of the male flowers may ſerve for the ſame pur- 
pe; for, by the largeneſs of the zubuls in theſe pomiferæ 
andentes, a groſs viſcid ſap is receiv'd, which even the leaves 
jemlielves:are not ſufficient to attenuate, ſo as to be fit for 
dmpoſing the more ſubtile part of the fruit; till by repeated 
rculation thro' the perala of the male flowers it may be 
nder'd fit for ſuch a purpoſe: It is true, that the female 
owers upon the top of the rudimenta frufiis may in ſome 
Ppeaſure ſerve for this purpoſe ; but as the male flowers are, 
enerally ſpeaking, more numerous than the female ; ſo their 
eing remov'd muſt deprive the embryo's of a very great 
fliſtance towards being perfected: The Dr. farther adds, 
at the orifices of the pedicles, when the flowers are pull'd 
ff, muſt loſe ſo much of the ſap, that the whole plant muſt 
thereby impoveriſh'd in ſuch a manner, as not to be able , 
bring forth the defign'd fruit; and all this, beſides the want 
the conſiderable ſupply of the farina fecundans. 
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An Obſervation of an extraordinary N of the Baron 

ter; by Mr. George Graham, Phil. Tranſ. Ne z 

p. 222. | £37615 
N the 21. of December 1721, Mr. Grabam obſeni 
the barometer much higher than uſual; between 
8 o'clock that evening he fill'd a tube with very clean quid 
filver, and found the height to exceed ſomewhat 30, 
inches: By 8 o'clock next morning, a wheel-barometer, whid 
hung in the ſame room, had riſen one tenth of an inch high 
than it was the night before, when the experiment was mad; 
at 10 o'clock, one fifth of an inch more: At which time! 
was at the higheſt, being a little above 30, 8 + inches; abu 
12 at noon it was ſenſibly lower and continued falling all u 
reſt of the day. 3 gr 

When the 3 end of the tube was firſt immers' d in tþ 
ciſtern, the quickſilver adher'd for ſome time to the crownoftk 
glaſs; but upon ſhaking, it fell to the above-mentia 
Height. | 


A Caution to be usd in examining the ſpecifick Groviy # 
Solids, when weighd in Mater; by Dr. Jurin. Pi 
Tranſ. N? 369. P- 223. + 


{ 


HAT the experiments for finding the fÞecific gal 

of ſolid bodies may be made with exactneꝭꝶ ſo as to du 
any inferences from them in natural philoſophy, Dr. Jul 
gives the following caution, viz. that when a dry porous bi 
is to be weigh'd in water, in order to diſcover its ſpecifi 
gravity; it is neceſſary, by ſome means or other, to extria 
the air out of all the ſmall pores and vacuities within! 
that the water may have free liberty to pervade them; un 
this care be taken, it muſt needs happen, that the air, whi 
poſſeſſes thoſe ſmall cavities and keeps the water out, willi 
der the ſolid of leſs weight in the water; and conſequent 
of leſs apparent ſpecifick gravity than it really is. 

The beſt way of avoiding this inconveniency is, to ſet t 
veſſel of water, in which the ſolid body is immers d, un 
the receiver of an air-pump, and to exhauſt the air out 
the body by that means; which will be more eaſy and exit 
done, if the water be firſt heated over the fire: And wit 
the conveniency of an air-pump cannot be had, the ſame til 
may be done almoſt as well, by letting the ſolid body d 
tinue ſome time in boiling water over the fire. 
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But no ſolid body muſt ever be put into hot water, that will 
any meaſure diſſolve or give a tincture to the water. N 
One inſtance of the neglect of this caution may be obferv'd in 
e accounts we have of the ſpecifick gravity of the ſtones ex- 
ed from human bladders, which have been commonly found 
\ be but about half, and ſome of them no more than & part 
arier than an equal bulk of water. From this it has been tos 
iſtily concluded, that theſe ſtones are very improperly call'd by 
at name, as not at all approaching to the ſpecifick gravity of 
en the lighteſt real ſtones, we have any account of. | 
Whereas it is much more reaſonable to ſuppoſe, that thoſe 
Won:s, which have been found to be ſo light, were ſuch as had 
en for a confiderable time extracted out of the bladder; and 
nſequently, had loft much of their weight by the evaporation 
the urine, with which they had at firſt been ſaturated, and 
at they had afterwards been tried without the caution aboye+ 
zutioned. The Dr. would, therefore, recommend it to thoſe, 
So ſhall examine the ſpecific gravity of the human calculus, 
at they would either try the experiment upon ſtones freſh ex- 
; ed out ef the bladder, or elſe uſe the aboveſaid method, to 
Wtricate the air out of their cavities; if they do this, the Dr. 
ſure they will meet with ſome calculi (as he himſelf has _ 
xceeding the weight of ſome ſorts of burnt earthen ware a 
abaſter; and approaching very near to that of brick and the 
lter ſort of paving ſtone: But it is not to be expected, that 
ey ſhould entirely equal the ſpecific gravity of ſtone, found in 
e earth; becauſe the mixture of ſome portion of the animal oil 
d volatile ſalt, with the ſtony ſubſtance of the human calculs, 
uſt needs leflen the ſpecific gravity of the whole concrete. 
Dr. Jurin was very much ſurpris d at the following obſerva- 
on, he accidentally diſcovered, to wit, that the ſubſtance of all 
ood (as oak, fir, c.) is ſpecifically heavier than water: To 
event being miſunderſtood, the Dr. obſerves, that in wood and 
her vegetables, there are two ſorts of veſſels; one of which 
onvey the A and the other contain only air, for which reaſon 
ey are call'd air veſſels: When wood floats or ſwims in water, 


vill re 


is effect is not owing to the lightneſs of the ſubſtance of the 
out Wood, but only to its being beoy's up by the air contain'd in the 
exe veſſels; For, when the air is exhaufted out of thoſe veſſels, 
dinſtead thereof the water has infinuated itſelf into them, the 


ood will fink to the bottom; as is evident in ſmall chips or 
navings of wood, by means of the air-pump or an infufion in 


ling or even in cold water for a ſufficient time; and the fame 
| K . 
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learned Dr. Hook in his Micrographia. 


_ extremity of the artery, he found it hard and callous ; howen 


than the reſt ; after it had been waſhed he found there in abe 


is found to be the caſe in the roots, ſtalks, leaves and ſeeds of, 
many other vegetables as the Dr. had hitherto tried, cork oil 
excepted ; in which laſt he had no reaſon to expect it, confideri, 
the particular ſtructure df its ſubſtance, as deſcribed by th 


An Oſſiſication of the Crural Artery ; by Mr. Edward Nail 
Phil. Tranſ. No 369. p. 226. 
R. Conſett of Cleveland in Yorkſhire, &) years of age, why 
had all his life before enjoyed a perfect good ſiatey 
health, ſent for Mr. Naz/þ on account of a mortification whid 
began abcut a month before upon one of his toes; and by gn. 
dual advances in that time had reached half way up his leg; ax 
this without any manifeſt cauſe : Mr. Naz found him in thi 
condition, v2. with a perfect mortification or /Phacelus of his ſu 
and half his leg: The patient ſaw himſelf dying daily by pi 
meal, but heart-whole, as he expreſſed it, and with a pretty pu 
pulſe. Mr. Naiſo propoſed amputation as the only remei 
which the patient readily conſented to. 

The leg being cut off at the uſual place (which was four inch 
above the mortification) about two or three ounces of blood iflir 
out from the muſcular part; but upon ſlackening the turnek 
In order to look for, and tie up the artery, not one drop of bla 
flowed out, to Mr. Naiſb's great ſurpriſe; and upon feeling th 


he ſecured it by a ligature, as uſual, and dreſs'd the ſtump. Th 
patient (who had borne the operation with the greateſt reſolutia 
being put to bed, Mr. Naiſh was deſirous to examine the {ky 
and having diſſected the artery, with its two conſiderable branch 
as far as the rarſus, he found them for the moſt part oſſiſel 
that is to ſay, the trunk, where it was amputated, was oflifit 
about 3 of its circumference : About 4 of an inch lower, tit 
whole was bony, leaving ſo ſmall an orifice, that it could on 
admit of a hog's briſtle : A little lower, it was bony on one iid 
and membranous on the other; and then again entirely ben 
here and there, for the breadth of a barley-corn, there was 
bone at all. Mr. Naiſh opened about two inches of the intemi 
branch immediately above the malleolus, it appearing black 


two or three drops of coagulated blood, and now that it was! 
panded and dried, it was one entire lamina of bone, as thick 
the ſhell of a pidgeon's egg and of an uneven ſurface : He di 
tcQed three ramifications of this internal branch into the foo 
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y one of them had a very ſmall bone in it, about 4 an inch 
m the trunk: The other large branch, running on the ligament, 
Vat tics the fociles together, was not ſo much offified as that 
ready deſcribed. | . 

This offification (the compleateſt Mr. Naiſh ever heard of 
Jas, doubtleſs, the cauſe of the mortification, and of the death 
de patient, which followed four days after the amputation. ' 

W This bony lamina or ſhell was on the inſide of the tunicles or 


re more common than is imagined : For, when we ſee mortifica- 
ons ſeize the extreme parts of aged people, we commonly attri» 
Wute them to a decay of nature, or an extinction of the vital 
Farmth, tho' he takes this to be oftener. the cauſe; and he is the 


en acquainted with in his own practice. 


br: Account of a Rainbow obſerved on the Ground; by Dr. 
Langwith. Phil. Tranſ. N“ 369. p. 229. 


with riding with ſome others over Port- mead near Oxford, 
nd the morning miſty and graſs very wet with the dew; they 
jad not been long out, before the air cleared up and the ſun be- 
Wan to ſhine very bright: Soon after, they obſerved a rainbow 
n the ground, whoſe colours were near as lively as thoſe of the 
ommon iris, extending for ſome hundreds of yards; the colours 
Pere ſo ſtrong, that it might have been obſerved much farther, 
ad It not been terminated by the bank and hedge of the field: 
t continually changed its place as they moved along, which 
ommonly happens in other rainbows ; the more remarkable par- 
culars were, as follows. . | 
1. That its figure was not round, but oblong; being as 


Pr. Zangavirh took it, a portion of an hyperbola. 2. That its 


Fonvex part was turned towards the eye, and the vertex at a ſmall 

Wiſtance before them. 3. Thar the colours took up leſs ipace, 

- "_ much more lively in the nearer than remoter parts 
ereot. | | 

| Theſe phænomena may be eaſily accounted for, by comparing 

Whis iris DCE Fig. 16. Plate IV. with the common z7ri5 Kl E e, 


ormed by drops falling in the air at a ſinall diſtance from the 


je of the ſpectator H, and touching the ground with the lower 
part of its arch in E, the vertical point of the iris DCE; pro- 
luce the cone H E i Ee; its interſection with the plane of the ho- 
Eon will give the figure of the iris DC E. Hence it —— 

| I. That 


f 


; pats of the artery. Mr. Naz/þ doubts not but that theſe caſes 


Wore apt to think ſo, from two or three parallel caſes he. had 


f j EPT. 7. 1721, about g o'clock in the morning Dr. Lang- 
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1. That as the angle e H G happens to be greater, equal tr,» 
leſs than 90 — ths _ will be an hyperbola, a 
ellipſis. 2. That as the fun was about 30 degrees high, why 
they view'd the phznomena, the iris was an hyperbola. 3. Thy 
the arches of the ſame iris, confiſting of colours of differem 
frangibility, may alſo in ſome caſes be different ſections of ty 
cone. 4. That ſince the angle e H F is always given; from tk 
height of the point of view H G and the ſun's altitude 804 
the dimenſions of theſe ixis's are eaſily determined. "Mi 


An Account of the Pores of the Leaves of Box; as 40 
the Down of Peaches and Quinces; by N. Leewenhy, 
Phil. Tranf. N* 369. p. 231. Tran/lated from the Ini 


M | Zeewenhboeck pulled off a leaf from that ſpecies of hu 
called palma ceres, and tearing it to pieces he viewed 
with his microſcope ; after which, he coul way diftinQ 
Erve theſe parts, thro which perſpiration is performed ; beſch 


2 great many very ſmall pores, that tranſmitted the light; a 
which appeared to greater advantage, and more numerous, ati: 
rts of the leaf were ſomewhat drier. . 

In the ſmall leaves of a box, that were partly green and par 


withered, he perceived the pores ſtill more diſtinctly than he hl 
ever done in any others; and the more diſtinctly to repeiu 
their great number, he laid a box leaf on a braſs ruler dis 
into ſeveral parts; and he found its length equal to 40 parts da 
Inch (ſuppoſing an inch divided into 10 parts) and its breadtiy 
10 parts. | 5 
| Now ſuppoſing the figure of ſuch a leaf to be oval, and il 
ding its length and breadth together, the ſum will-be 13, wh 
half is 6 and 3: Again ſuppoſing the ſame leaf, after addingit 
length and breadth together, to be round like a circle, its dim 
ter is equal to 6 tenth parts and 4 of an inch. 2 
Afterwards M. Zeewenhoeck laid a hog's briſtle cloſe by tit 
faid leaf; and viewing it with his microſcope, he jadged that u 
pores of the leaf, if contiguous to each other, would be equ 
to the diameter of the briſtle; and that 60 briſtles would malt 
an inch ; whence 1t follows, that each tenth part of an inch! 
equal in length to fix diameters of a briſtle ; but the ſemidiame 
ter of a {mall leaf of box to 19 diameters and a half of a briſtk; 
which 19 diameters and + if multiplied by 12, the number 
pores, the product will be 234, which, from what has been ſil 
16 the length of a ſemicircle of box leaf. 1 


ar 
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In order to find the ſuperficial contents of ſuch a circle ; we muſt 


debe feſt place ſuppoſe with geometricians, that as 14 to rx, 
du i; the ſquare of the diameter of any circle to the contents 
W eof: Hence it follows, that one ſuperficies of a box leaf is 
Tha rihed with 172090 pores; and fince the other is furniſhed 
7 2 th no fewer, the whole number of pores for perſpiration will 


180. 1 | | „„ l 
ue obſerved with his naked eye the down on 
ches, commonly called mountain-peaches 6 he * before 


ME nicrolcope ſome pieces, he had cut off from the rind; and 
„%a the down particles equal in number to the pores in 
0 rind; and as he had formerly hinted, that the pores in fruits 


ned between two ſmall lips, as it were, and. were not quite 


Lat und, but ſomewhat oblong ; ſo in like manner the down, iſſu- 

bu out of the ſaid pores, is not quite round, but ſomewhat 

* tz yet 2 obſerved a great many in the middle ſomewhat 
A rrugatec. ud ict Ss ru. 

a In * to ſhew the vaſt number of pores deſigned for perſpi- 
zu on, as alſo the exhaling humour, which emitted into the air, 

4 he inpifſated into oblong: particles, but ſome longer than others, 


Leewenhoeck cauſed delineate a ſmall portion of a peach, as 
preſented by ABCDEFG Fig. 17. Plate IV. where ABFG 
a little bit of the fruit and rind; BCD EF the down adher- 


rent ye to the peach, . . 

nel The bulk of the ſaid little piece of peach may be eſtimated 
auß s; M. Leevenhoeck took three hairs of his face, and viewing 
aun 


em with his microſcope; after dividing the e of the figure 
m G to A into 16 parts, the faid length of the figure was 
und not to exceed eight diameters of a hair: Which if true, 
hat an incredible number of down Particles muſt neceſſarily 
rer a peach? £ 1 E 

Afterwards M. Leewenboeck, viewing with his microſcope 
me particles of a ripe quince, cauſed delineate the down there- 
which is no Jeſs copious than on a peach, as repreſented by 
IIKLMNO Fig. 18; where HINO is a ſmall portion of 


ing it 
ame: 


y the 


lat 1 


eauhe pulp and rind; IK LMN the down exſudating therefrom, 
mile bich, tho' longer in quinces than in peaches, does not ſtand erect 
chi the former as in the latter, but is matted together. 

lame 

riltk, 

ber0 
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Remarks on ſome attempts towards 4 perperual Motion; | h 
Dr. Deſaguliers. Phil. Tranſ. Ne 369. p. 234. 


& irs E wheel at Hefſe-Cafſel, made by M. Orfireus andy 
| him called a perpetual motion, has been ſo much talky 
of, on account of its ſurpriſing phenomena, that a great mai 
have taken it to be actually a ſelf moving engine, and according 
attempted to imitate it as ſuch; Dr. De/agutiers ſhews, that th 
principle, moſt of them go upon, is falſe and can by no mean 
produce a perpetual motion. ns h 

They take it for granted, that if a weight, deſcending in; 
whte), at a determinate diſtance from the center, does in its aſcent 
approach nearer to it; ſuch a weight in its deſcent will alwy ii 
preponderate and cauſe a weight equal thereto to riſe, provided ic: 
it comes nearer the center in its riſe; and accordingly as itſeł eig 
riſes, will be overbalanced by another weight equal thereto; and 
therefore, they endeavour by various contrivances to produce tha un 


effect, as if the conſequence thereof would be a perpetual m- 


tion. | | ETD | N 
The Dr. ſhews, that they miſtake one particular caſe of a 
neral Theorem, or rather a Corollary of it for the Theorem ill, 


which is as follows. : AEFE'E ve hef 

- Theor. If one weight in its deſcent, does, by means of a chi 
contrivance, cauſe another weight to aſcend with a leſs momentum me 
or quantity of motion than itſelf, it will preponderate and nie An 
the other weight. _ 5 Rit 
Cor. 1. Therefore, if the weights be equa], the deſcending ten 
weight muſt have more velocity than the aſcending, becauſe if 
momentum is made up of the weight, multiplied into the quantiyhMſ*! | 
of matter. „ | ſaw 
Cor. 2. Therefore, if a leaver or balance, have equal weights ot 
faſtened or ſuſpended at its ends, and the brachia be ever ll bor 
little unequal, that weight will preponderate, which is fanbefſif tte) 
from the center. | No 
Scholium. This ſecond Corol. cauſes the miſtake; becauſſi ng 

_ thoſe, who think the velocity of the weight is the line it deſcribe loct 
expect that that weight ſhall be overpoiſed, which deſcribes tir, 
ſhorteſt line; and therefore contrive machines to cauſe the aſceui di 
ing weight to deſcribe a ſhorter line than the deſcending weigh Fi 
does: As for example, in the circle ADB Fig. 19. Plate IV hich 
com 


the weights A and B, being ſuppoſed equal, they imagine, thi 
if (by any contrivance whatever) whilſt the weight A defer mote 


Nor ATL Been TY JI 
e arch Aga, the weight B is carried in any arch, as Bb; fo as 
approach nearer the center in its riſing, than if it went up the 
ch B D; the ſaid weight ſhall be overpoiſed ; and conſequently, 
a number of ſuch weights, a perpetual motion will be pro 
ced. 
This is attempted by ſeveral contrivances, which all depend 
g this falſe principle; the Dr. only mentions one, repreſented 
Fig, 20. where a wheel with two parallel circumferences, has 
e ſpace between them divided into cells; which being carved, 
ill (when the wheel goes round) cauſe weights placed looſe in 
e ſaid cells, to deſcend on the fide A A A, at the outer circum- 
rence of the wheel; and on the fide D to aſcend in the line 
bb, which approaches nearer the center and touches the inner 
ircumference of the wheel: In a machine of this kind, the 
eigbts, it is true, will move in ſuch a manner, If the wheel be 
ed round, but will never be the cauſe of the wheel's going 
hund. Such a machine is mentioned by the Marquis of Wor- 
fer in his Century of inventions N* 56 in the following words. 
To provide and make that all the weights of the deſcending 
ſide of a wheel, ſhall be perpetual farther from the center 
than thoſe of the mounting fide; — yet equal in number and 
heft to the one {ide as well as the other; a moſt incredible 
thing if not ſeen; but tried before the late king (of bleſſed 
memory) in the Tower by my directions, two extraordinary 
Ambaſſadors accompanying his Majeſty, and the Duke of 
Richnond and Duke of Hamilton, with moſt of the court at- 
tending him. The wheel was 14 foot over, and had 40 weights 
of 50 pounds a piece. Sir William Balfore, then lieutenant 
of the Tower, can juſtify it with ſeveral others. They all 
law, that no ſooner theſe great weights paſſed the diameter line 
of the lower fide, but they hung a foot farther from the center; 
nor no ſooner paſſed the diameter line of the upper fide, but 
they hung a foot nearer. Be pleaſed to judge the conſequence.” 
Now the conſequence of this and ſuch like machines, is no- 
Ing leſs than a perpetual motion; and the fallacy is this. The 
locity of any weight. is not the line, which it deſcribes in ge- 
ra], but the height it riſes up to or falls fcom, with reſpect to 
$ diſtance from the center of the earth: So that when the weight 
Fig. 19. deſcribes the arch Aa, its velocity is the line A C, 
nich ſhews the perpendicular deſcent (or meaſures how much it 
come nearer the center of the earth) and likewiſe the line B C 
notes the velocity of the line B, or the height that it riſes to, 
den it aſcends in any of the arches Bb, inſtead of the arch BD: 
Vor. VII 4 8 So 
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So that in this caſe, whether the weight B in its aſcent be broygh 
nearer the center or not, it loſes no velocity, which it ſhould 
in order to be raiſed up by the weight A; nay, the weipht h 
riſing nearer the center of a wheel may not only not loſe of its y. 
| Jocity, but be made to gain velocity, in proportion to that of jy 
counterpoiſing weights, that deſcend in the circumference of ic 
oppoſite fide of the wheel; for, if we conſider two radii of t 
wheel, as repreſented by Fig. 21. one of which is horizontal a 
the other (faſtened to and moving with it) inclined under the hy 
rizon in an angle of 60 degrees, and by the deſcent of the end! 
of the radius BC, the radius CD by its motion cauſes th 
weight at D to riſe up the line pP, which is in a plane that 
the ſaid weight from rifing in the curve D A, that weight wil 
gain velocity, and in the beginning of its riſe, it will have twia 
the velocity of the weight at B; and conſequently, inſtead 
being raiſed, will overpoiſe, if it be equal to the laſt mentions 
weight; and this velocity will be ſo much the greater, in proper 
tion as the angle A CD is greater, or as the plane Pp (alog 
which the weight D muſt riſe) is nearer to the center: It is tu 
if the weight at B Fig. 19. could by any means be lifted up i 
8, and move in the arch g, the end would be anſwered; becauſ 
then the velocity would be diminiſked and become g C. 
Experiment. Take the leaver BCD (as in Fig. 21.) whoſ 
Brachia are equal in length, inclined in an angle of 120 depen 
at C and moveable about that point as its center: In this cafe 
weight of two pounds, ſuſpended at the end B of the horizon 
part of the leaver, will keep in ęquilibrio, a weight of foi 
2 at. the end D: But if a weight of 1 pound 
laid upon the end D of the leaver; fo that in the motion of! 
along the arch pA, this weight is made to riſe up againſt ti 
plane Pp. (which equally divides the line A C equal to CB) tit 
ſaid weight will keep in gquilibrio two pounds at B, as havin 
twice its velocity, when the leaver begins to move. This will 
evident, if you let the weight 4 bang at D, while the weight! 
Hes above it: For, if you then move the leaver, the weigiti 
will rife 4 times as faſt as the weight 4. 75 


A Method for Rowing Men of War in a Calm; by NI 
vet, together with an Experiment and Remarks ther 
by M. De Chazelles, Phil. Tranſ. N* 369. p. 239. 


TO perfect the art of navigation, two things ſeem principal 
| wanting; vig. an eaſy method for finding the longitude a 
ſea ; and a way to give a veſſel its courſe, when there is no * 


ſtirring. M. 
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NM. Du Duet flatters himſelf to have found the laſt and hopes 


o make it appear, by reaſon and experiment, that a man of war 
pay make a league an hour in a calm, by means of revolving 
dars, which are eaſily applied to the fides of a ſhip, without 
ccaſioning any, incumbrance; as appears by the following ac- 
ount, after deliyering his notion of the motion of bodies in 
luids. 1 12855 REED | 
A body ſwims upon water, when it weighs leſs than the vo- 
ume of water,, whoſe place it takes up; and it ſinks more or 
s in the water, only in proportion as its volume is more or leſs 
realed. i ray 5 3 „ 3 
A body lying in ſtill water is in equilibrio, as it were; the 
Wait effort gives it motion and makes it Joſe that ꝗãuilibrium: 
{ the effort be continued, tho' ever fo little, the mot ion it com- 
nunicates will be very ſenſible: How great ſoe ver the weight of 
he body be, when once it is in motion, it will always continue 
o, if nothing hinder it. ; : ay 
Upontheſe principles M. Du Quet conſiders the motions a veſ- 
el receives by means of oars, and the appilcdticn of hands that 
et it a-going : The impetus of the hang, applied at one end of 
he oar, and the refiſtance the, water makes againſt the other end, 
re both impreſſed upon the point, where the oar reſts upon the 
refſe] : This point is like 1 fulcrum of the common leaver, 
which always bears the ſum of the weights at both ends, beſides 
he weight of the leaver itſelf: So that the greater the effort is 
t one end of the oar, and the reſiſtance at the other end; ſo 
much the greater is the impreſſion, which the point or fulcrum 
receives, in order to its be ing put into motion: A galley with two 
dars only, would go-as faſt as it does with the uſual number; 
provided the ſame number of hands were applied with equal vi- 
pour to the two oars ; and the oars were ſtrong and broad enough 
to make the neceſſary reſiſtance; becauſe then the fulcrum of the 
wo oars would. receive as much impreſſion, as all the fulcra of 
the common oars taken together.. ph: 
This conſideration put M. Du Quet at firſt upon contriving A 
vay, how to apply a great number of hands to the common in- 
lined oars ; but after ſeveral trials he threw them alide and made 
uſe of perpendicular oars ; becauſe the firſt do only ſkim the 
Water, and (when the ſea is rough and the waves run high) they 
ftentimes do not take water; and ſo become uſeleſs: For, in 
Fs cafe, the rowers are tript up for want of meeting a reſiſ- 
lance, Eh | — 
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three foot: Beſides, in the uſe of inclined oars, more than hal 
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This inconveniency is avoided by the revolving oare; be 
cauſe they take the water perpendicularly and enter far enough 
not to miſs it; and if the water ſhould happen to evade the 


ſtroke, the rowers would not be ſo incomtmoded ; becauſ 
they would be ſupported at every vibration, which is only d 


the time is loſt, in raiſing and recovering the oar, before they 
give the ſtroke ; which makes the veſſel move by jerks ar 
fits; ſo that the people aboard feel, as it were, every ſtroke g 
the oars when they play; whereas, the revolving oars alway 
move equally, and ſucceed each other without loſs of time; 
which makes the veſſel move uniformly, without affein 
thoſe who are aboard. 5 34 14: 18 

It is likewiſe to be obſerved, that a galley built on Purpoſe 
for the uſe of inclined oars, would not be ſo'proper as another 
veſſel] built for perpendicular oars; becauſe the galley haz 
confiderable length and but little height above the water. 

M. Du Quet, having propoſed this invention to the court d 
France, was ſent to Havre de Grace, to make a trial, which 
had the approbation of the intendant, who made his report, 
that the officers at firſt objected to the invention; but as for li 
own part, the more particularly he confidered it, the more he 
was convinced of its uſefullneſs. M. Du Que was afterwards 
ſent to eee where he made ſevera] trials on boatdi 
galley, the ſwiftneſs of which was compared with that of ano 
ther galley, equipped as uſual. M. De Chazelles, a member 
of the Royal Academy of Sciences and engineer of the king 
galleys, had orders to make his obſervations and ſend them tt 
court; a copy of his report, is as follows. Say: 

An experiment of the ſwiftneſs of a galley, with perpend 
cular revolving oars, invented by M. Du Quet, compared ui leny 
that of a common galley, made at Marſeilles, E9c. 

At 10h 3“ in the morning, the /uperbe galley quitted he 
ſtation over againſt the Auguſtins, in order to fal Wen to th 
chain. oy | 

At 10h 11' ſhe came to the chain. 2 0 

At 10h 6” the machine galley quitted her ftation at the i 
nermoſt part of the harbour; ſhe had three machines on cad 
fide. 1 £ 

10h 13. ſhe came to the chain. | 

10h 19' the two pallies abreaſt, Both row with their whol 
cre ws. 
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0 25. The ſuperbe paſſes; and then rows only with the 
inder part of her crew. 84 5 | 

10 27. The machine galley paſſes. 

10 28. Both row with their whole crews. 


lv of 10 zo. The ſuperbe galley paſſes; and then rows only with 


1 he fore · part of her crew. FI ee £23515 eee 

they 10 32. The machine galley paſſes; upon which the ſuperbe 
m alley claps on more oars, till ſuch time as ſhe has acquired 
e eie ſame velocity with the machine galley; and it appeared, 
wan bat with ſeven or eight oars leſs than her complement on each 
me. ide, ſhe kept up with the machine galley, making about 200 
Ain owers, which was the number of the machine galley's crew: 


here was a little wind a-head, which retarded the ſuperbe 
omething more than 1t did the . machine galley z becauſe the 
herbe had her maſts and yard- arms ſtanding, and the other 

10 43. Came to the moorings of the iſles. The ſign given 


rt or turning. | | 1 
dichte 10 47. The ſuperbe was come about. It appeared that the 
pon nachine galley was conſiderably quicker in turning than the 
herbe. e 

e he 10 30. They came again into port. „ eee Roe 4 

ard By this it appears, that the machine galley has a conſider- 


ble advantage over the common one, in quitting her ſtation 
and acquiring her firſt motion : For, in ſeven minutes ſhe ran 
he whole length of the port; having quitted her ſtation by 
ezns of her oars, without towing herſelf by her moorings ; 
hich is what another galley would not have effected but very 
How ly: And the /uperbe galley after ſhe had moved from her 
ſtation, was eight minutes in going a leſs diſtance than the 
length of the port. | | | 

But if we conſider that the experiment was made without 
the harbour, it ſeems to prove that the common galley had the 
drantage over the machine galley, tho' the number of hands 
be equal : For, with eight oars leſs than her complement on 
each fide, ſhe kept up with the machine galley, notwithſtand- 
Ing the greater reſiſtance of the wind againſt her maſts: How- 
yer, if we confider, that the crew of the ſuperbe was a great 
deal better than that of the machine galley ; that the /yperbe 
8 acknowledged to be one of the beſt ſailors the king has; 


Whereas that which had the machines, is an old decayed gal- 
ly, and reckoned a very bad ſailor ; beſides, that the crew of 
tne /yperbe are much better acquainted with the common oar, 


10 than 
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than the others are with the new way of rowing ; and that it 
the common galley there is no improvement to be made; 
elther with reſpe to the proportion of the oars, their length 
the breadth of the pallets, the height of the point of reſt, 5, 
or with reſpect to the conſtruction of the veſſel; whereas i 
the machine there are ſeveral things to be improved and alter 
in the oars, the hand- ſpikes, and in diſpoſing the men tothe 
ei AIdvant age. 1 14 
Theſe things conſidered, it ſeems reaſonable to believe, tha 
a veſſel with the machines might go faſter than one with the 
common oars; becauſe the loſs of time is avoided, which bay: 
pens in the ordinary way of rowing. | 1 8 
This experiment, however defective it be, for the abore- 
mentioned reaſons, will prove, that the velocity is greater in 
this way of rowing than in the other, when the circumſtance. 
on both ſides are equal: For, by his journal, M. De Chaz 
finds, that the Parronne, in company with 14 other galleys, 
left the port of Marſeilles at 50 min. after 3, and rowing all 
in a calm, came to the iſles at 4* 23' which made 33“ in going 
from the chain to the iſles. But the machine galley made the 
fame way with 200 men, in 30 having left the chain at 100 
13“; and arrived at the iſles at 10* 43% tho' there was ſome 
wind a-head. . e 5h 4) | 
This experiment ſhews, that the impetus does not depend an 
the number of oars, but the number of men. 

A veſſel charged with revolving oars will go as faſt in a caln 
with 100 men, as it would do if tow'd by a galley of 200 men; 
becauſe there will be one galley leſs to draw along. 

Another memoir of M. De Chazelles, concerning the uſe: 
fullneſs of perpendicular revolving oars, invented by M. Ds 
Quer, is as follows, | 

The experiment made with the new machine, tho' defedtire 
by reaſon of the difference there was with reſpe& both to the 
crew and the veſſels, does ſtill leave room to expect a conſider 
able advantage from this invention, in giving the ſhip way; 
For, tho' the common galley ſhould keep up with the machine 
galley at their firſt ſetting out with equal number of hands; 1 
is evident, the machine galley will get the better at long run 
when the others crew are ſo fatigued, as to be obliged to 700 
by turns. For here the men will hold out a longer time; thelt 
action not being ſo great nor ſo violent: Beſides, having on 
200 men employed, and being equally mann'd with the otbet 


- galley, freſh hands may be ſupplied, and ſo they wall 0 


n eee 


9 


uus go at the ſame rate: For, in cafe of need the marines may 
ade, Me employed in this ſervice; which they will perform with as 
oth ittle trouble, as they work at the capſtane. 

. he reaſon of this encreaſe of velocity plainly appears, if 


we conſider the difference between the common way of rowing 
and that by perpendicular oars : The laſt is performed by an 
Juninterrupted application of force, in the ſame direction; the 
ther acts by jerks: And of the three parts of action that are 
employed, in order to give the ſtrokes; one in raiſing the oar 
hut of the water, the ſecond in advancing the hands forwards, 
and the third in preſſing againſt the water; only the laſt turns 
to account; and that ſtill loſes ſomething of its efficacy; for, 
the crew by their falling back all together, make the veſſel 
lunge and render its motion oblique, which contributes very 
uch to its decay. | | ö 


es Theſe are not the only defects of the common oars: For, in 
15, Norder to augment their force, their number is to be increaſed; 
all Ward conſequently, the veſſel muſt have a greater length; by 
ing which means it is rendered weaker and leſs able to reſiſt the 
the force of the ſea : Beſides, the veſſel muſt be low built and un- 


10% Ncorered (and ſo more expoſed to the beating in of the waves) 
me by reaſon they are obliged to proportion the length of the oar 
| to the ſtrength and ſize of the men: And tho the crew ſhould 
ln be under ſome cover, as they are in a galeaſs; an opening 
muſt be left for the oars to play, by which the waves may 
um beat in. a : Af 
en; Both theſe inconveniencies are avoided by the perpendicular 
bars; becauſe the addition of force may be obtained; by only 
applying more hands to the machine; ſo that with two or three 
machines on a ſide, there will be more or leſs force, in propor- 
tion to the number of men employed, and the length of the 
veſſel may be leſſened at diſcretion: And to guard againſt the 
ſea, another deck may be made, ſhut cloſe on all ſides, even 
where the axis of the machine paſles thro”. BEE. 
The chief objections againſt this invention ſeem ſufficiently 
obviated by M. Du Quet's memoir : But, tho' the whole of 
what is objected ſhould, indeed, prove, that a veſſel made for 
ailing, as the common galley, would be incumbred with the 
machines in ſuch a manner, as to make the uſe of ſails im- 
practicable; yet if it ſtill hold true, that ſhe will move faſter, 
s appears both by reaſon and fact, it muſt be allowed, that a 
het i vellel might be ſo commodiouſly conſtructed to carry theſe 
EE” LY | machines, 
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machines, as to go as faſt as a galley in a calm, and better en 
dure the weather when under fail. _—_ 30 | 
Such a veſſel would have ſeveral advantages over a galley 
both in failing and in fighting; not to mention the convenjeq, 
cies of lodging the crew: She may put off to ſea any whe, 
and thereby avoid the dangers attending the coaſt-winds, which Moa 
galleys find to be a-head as ſoon as they have doubled certit 
capes ; and ſo they find themſelves between two winds, which 
there would be no danger of, farther out at ſea. With reſpeg 
to fighting ſhe may mount cannon fore and aft and on each fide, 
and even mortar-pieces. In time of battle ſhe would bed 
conſiderable uſe; for, ſhe would take and maintain her yo 
without aſſiſtance, either at the head or the rear of the enemy; 
line and there make uſe of her bombs: Befides the advantay 
of towing off other veſſels from their danger in a calm, and 
of boarding or making off from the enemy: And this holds in 
ſhips of any rate; provided the length of the oars, the bread 
of the pallets and the ſtrength of the hand-ſpikes be proper: iſo 
tionable : And the moving force will always be in proportion 
to the ſtrength and number of the men employed, and not o 
the number of machines, as in the common oars, which like 
wiſe are impracticable in ſhips above the fourth rate, by rer 
ſon of their great length, which will be diſproportionate 9 
the ordinary bulk of a man. wg han 
By this means the crew will be free from the fatigue of tow 
ing, and the, veſſel will move incomparably faſter than if it WW 
was tow'd ; becaule the chaloups which tow are ſubject to the 
inconveniencies of the common way of towing, by lofing $f 
the time; and beſides, they cannot act all together: And the 
veſſel that is tow'd, pulling them back after the oar has made Pu: 
its ſtroke, they have ſo much of the ſpace to regain by tic 
next ſtroke : Beſides, the cable by which they tow, finking 
into the water by its own gravity the reſiſtance the wWate 
makes to its return, is to be overbalanced ; all which circunt 
ſtances together conſiderably diminiſh the rowing force. 
Befides, this invention is not ſuch as is deſtructive to many 
kind, and becomes uſeleſs to the nation that firſt puts it u 
practice, when generally known; on the contrary it may bar 
greatly advantageous to the inventors at the beginning and 
every where ſerviceable on ſeveral occafions, when it is put u 
practice by thoſe who uſe the fea, 


M. 75 len 
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M. De Chaaelles might have, added, that the chaloups that 
Pu, are in cloſe fight Iiable to be ſunk by the enemy's cannot) 
Id are expoſed-to the waves, by their having ſo little height 
, oak Dottie y 416 - as 
The chief advantage, and which includes all the reſt, in 
or getting elear of the enemy, by means of the new 
at let a veſſel crowd as much ſail as poſſible, tho 
rpendicular oars are always capable of increaſing her ſwift- 
ſs; becauſe the rowers have only a motion of. three foot to 
ike one way; and as much the contrary way, in order to 
ke the oars deſcribe. 54 foor ſpace in the water; and that 
lotion of ſix foot might be performed in: two ſeconds of time, 
the oars met with no reſiſtance; conſequently, the veſſel 
aft run 5 ꝙ foot in two ſeconds, that is, about fix leagues am 
our, before thoſe revolving oars be unſerviceable ; for, then 
e veſſel would go as faſt as the oars coulg 
diameter of 18 foot; and. if it was nece 
ore faſter, it is only len 
ey would move ſo: muc 
wers to increaſe their own motion. 
M. Arnoulti was ordered to examine the | 
ade his report to the court, that the officers. of the galleys, 
und, that they interfered with the uſe. of the fails in a gal- 
y; but that they might be of uſe in other veſſels and bomb- 
ches; in conſequence of which M. Du. Quet was ſent to 
oulon to make the experiment on board a bomb-ketn. 
At the time when the experiment was made, M. De Vauure 
nd the officers of the marine were at ſea, and only ſome offi - 
rs of the port were preſent, who ſent a verbal proceſs to the 
durt, that was given to a general officer to examine and make 
report of it; the reſult of which was, that this 
upht to be put in practice. | 


In Account of the ſtocking of the River Mene ww 
by Mr. Rowlands. Phil. Tranſ. Ne 369. p. 250. 
HE river of Mens, that divides Augleſey from Carnar- 
. vonſhire,. has at preſent, vis. in 1721, the bottom of its 
bannel for ſome miles in length, all bedded with good oiſters, 
ſuch plenty, that in the ſeaſon, ſeveral boats are. daily em- 
boyed to dredge them up; and have done ſo theſe 8 or'g 
ars laſt paſt: What is obſervable is, that about 24 years ago, 
ere were none to be found on that bottom; but that a Gen- 


7 or 400 large oi 


ſſibly move with 
ry to make them 
thening out their diameter; and 
the faſter, without obliging the 


new oars; and he 


invention 


h Oiſters; 


ſters to be 


Iman about that 


it time, caufed 
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146 MEMOIRS of the 
dropp'd into the channel, juſt under his land; from the ſpaty 
ſced of which, it is very probable (the flux and reflux of the 
tides diſperſing it) all the bottom at length, where ſmall ſtona 
and a large clutch received the ſperm, became covered vit 
oiſters : And what favours this conjecture, viz. that they are; 
brood of oiſters begun at that time is, that at the firſt finding, 
they appeared young and ſmall, but have fince yearly jy 
creaſed in bulk and plenty, tho? vaſt quantities of them hay 
been taken up. 1 5 


The Longitude of Buenos Aires, determined from an Olſer- 
vation made there; by F. Feuillèe; by Dr. Halley. Phil 


T 


Tranſ. N* 350. p. 2. | | 
D R. Halley had, as occaſion offered, collected ſuch celeſtil 


obſervations, as might be of uſe to determine the longi- 
tudes of places on e ſea-coaſt of the world, in order to get 
as near as poſlible the outline or true figure of the earth, 
without which our geography of the inlands muſt necef{zriy 
be very inſufficient : The Memoirs of the Royal Acadeny d 
Paris afford a good number of obſervations of this kind, and 
among the reſt there is one made at ZPruenos Aires on the river 
of Plate in South America by F. Feuillèe in his voyage to 
Peru; who, in the Memoirs for the year 1711 is ſaid to hare 
obſerved at that place on the 19. of Auguſt 1708, the immer: 
fion of the ſtar in the ſouthern foot of Virgo (marked by hn 
Bayer) behind the obſcure limb of the moon: Dr. Halley, b. 
ing deſirous to ſee what longitude might be deduced from thi iWon 
obſervation, ſoon found that both the day and ftar were mi- 
ſtaken: For, that a of Virgo was then nearly in 3® of Scorpiu 
and that the moon would not be there till the next day, via 
Auguſt 20; and the Lat, of a being about & a degree north, 
the moon at that Long. would be about 3 more ſoutherly 
than the ſtar; and conſequently, far from eclipſing it: For, thit 
at that time the deſcending node was in the very beginning a 
Libra. Hence he concluded, it muſt be ſome other uon 
F. Feuillte obſerved eclipſed by the moon: The day was cer 
tainly the 20. and not the 19. of Auguſt, as was evident 
the place of the moon; but as to the ſtar, it was neither i 
the Yychonic catalogue nor in that more copious one a 
Mr. Flamſteed; but turning over Hevelius's catalogue, the I. 
found a ſtar whole fituation agreed with the obſervation, and 
was undoubtedly the ſtar, that was obſerved to immerge be- 
hind the moon: The place M. Hevelius gives it, allowing tte 
| |  preceſhoa 
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receſſion of the equinox, was then 15 58” 40/ of Korpio, with 
a 51 and + 8. Lat. In order to aſcertain the place of the ſtar, 
the Dr. on the 21. and 24. of December 1721, got ſuch obſer- 
ations by help of the circumjacent ſtars, that he was aſſured, 
he place of the ſtar (which is a fair ſtar of the fifth magni- 
de) was at that time in 1* 58“ go# of Scorpio with 2* 54 and 
8. Lat. being upwards of 2“ in Long. and 3“ in Lat. more 
han Hevelius makes it. The hour of this occultation is ſet 
Jown preciſely u 5, 387 at Buenos Aires, the Lat. of the 
lace being 34 35” ſouth : Whence the altitude of the moon 
t that place was then 42 48' and the parallactic angle 567 38” 
nd the parallax in Long. 40 11” to the weſt, and in Lat. 9 33# 
the north. So that the moon's obſerved place, corrected by 
he parallax, was in 2 28' 4#t of Scorpio with 2 52 and S. Lat. 
[0 this place (by the calculus of thoſe numbers the Dr. fitted 
> Sir 1/aac Newton's theory of the moon) the moon will be 
Found to have arrived Auguſt to at 10 5 36! apparent time 
t London. But at Buenos Aires it was then computed but * 
38 / whence the difference of longitude reſulting from this 
blervation is 33 52 or 58 degrees, by how much Buenos Aires 
more weſterly than London. The Dr. twice repeated the 
alculation to avoid error; and by comparing his chart of the 
ariation with the Long. thus found, it appears, that in this 
aſe a ſhip at ſea uſing thoſe tables and that chart, would by 
n obſervation of this occultation have fallen with greater ex- 
ineſs on the coaſt of America than can be pretended to be 
ae by any rechoay, 7ST HET Tan on | 


{ Deſcription of an Engine to raiſe Water by the help of 
Quickfilver, invented by My. Joſhua Haſkins and improved 
by Dr. Deſaguliers. Phil. Tranſ. N' 370. p. 5. 


R. Haskins finding, that all hydraulic engines, working 
LYZ with pumps, loſe a great deal of water (always giving 
els than the number of ſtrokes ſhould give according to the 
ontents of the barrels) and that when the piſtons are new lea- 
tered to prevent that loſs, the friction is much increaſed and 
be engines are ſubje& to jerks, which in large works often diſ- 
der an engine for a great while, by breaking ſome of the 
arts ; contrived a new way of raiſing water without any fric- 
lon of ſolids ; making uſe of quickfilver inſtead of leather, 
0 keep the air or water from * by the ſides of the 
Iltons in the barrels where they work; hoping thereby to 
event all the above ſaid inconveniencies; and alſo to have 
| T 2 | water- 
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meant leſs liable to be out of order than any hicher 
made. 5 J | . A 
T be firſt experiment Mr. Haskivs made with. an engine { 
up at Dr. De/aguliers's houſe, which the Dr. repeated beſot 
the Royal Soctery in a model; but by the bad contrivance q 
the parts, it did not raiſe near the quantity of water the i", Wt 
vention is capable of; the deſcription of the {aid engine izy 
follows, ee 19 eee ee 2 ae ng 

dddd Fig. 1. Plate V. repreſents a lignum uitæ plug 0 
piſton (which Mr. Haskins called a plunger) about. ſix foot long, 
made heavy enough with lead at tap to fink .1nto.mercur, Nu 
which is previouſly poured into the. barrel D:1.De-up to mm; 
the chain EI Ez, joined to the piſton and the power thy 
moves it, being let down till the piſton comes to D 2, the mei 
cury riſes to the ſame height in the barrel and in the reccing iu 
R (which it fills) namely to EA, as appears in the Fig, tha 
drawing up the piſton till its bottom is come to m mn, the me- 
eury coming out of the receiver down to 00 makes a vu 
and the weight of the atmoſphere cauſes the water to, riſe q 
thro' the ſucking pipe A Az and the valve. V into the ue; re 
ceiver, where the mercury was before. Upon letting don 
the piſton again, the mercury riſes into the receiver and dritt 
up the water thro' the elbow B, the forcing valve u, and ſou: 
the forcing pipe 42 41: But when once the forcing pipe 
(which here was 46 foot high) is full, before any mercutij cu 
enter into the receiver and force any water out at the top 0 
the pipe 41, the mercury between the piſton and barrel mf 
riſe up to q 4 near 3 foot and 4 above the bottom of there 
ceiver, and as it continues to riſe up to p, the water is throm 
out with a velocity, proportionable to the height:that the met 


cury is raiſed above the 14th part of the height of the wat: 
Now. tho” the friction of ſolids is here avoided, it is plain, tt tin 
the mercury muſt move from mm to 44 without raifing un 
water, and that it can only force in going from 4 4 to pf adn 

only ſuck in falling from o to wm; and unleis the piſton 
ſtopped a little while when at loweſt, the water will not ban by 
time to run out: So likewiſe the piſton muſt be ſtopped, au b 
at higbeſt, that the receiver may have time to fill. th 
Mr. Haskins likewiſe propoſed another way, repreſented " 
Fig. 2. where the ſame letters denote the ſame parts, only ba fe 
the barrel is moveable by the two chains EI Ez; and inſtei in 
of a ſolid piſton, the hollow cylinder C1 cc is fixed, and the 0 
( 


mercury moving up and down in the lower part thereof, fuck 
| * * 


3 ö 
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1d forces the water thro' the elbow, The figure 'repreſents 
he engine ſucking, by means of the mercury hangipg from 
to nm, in order to force, before any water can be driven 
at, the mercury in the inner cylinder muſt deſcend from os 


oy n and riſe up to PP between that cylinder and the barrel; 


that here likewiſe a great deal of time is loſt; beſides the 
reat quantity of mercury us'd, which is very expenfives 


cauſe fo much mercury is mov'd every ſtroke, as the water 


"Theſe difficulties wery much puzzl'd Mr. Heskins, and 
ite diſcourag'd ſome other perſons that had got the ſecret of 
he invention: But Dr. Deſaguliers conſidering the matter a 
tle, tho' he had not time to contrive an engine for it, tad 
um, that a little mercury might be made to raiſe a large 
uantity of water, and that there would not be ſuch a lots of 
me as in his engines. In a little time Mr. Haskins found out 
the contrivance repepſenced in Fig. 4. and afterwards that-of 
Fig. 3, which laſt was what the Dr. had thaught of; and both 
heſe were alſo found out by Mr. William Ureem, an excellent 


— 7 5 k * 1 2 10 Het aids 
In Fig. 3. the barrel is mov'd as in Fig. 2. but the plug 
dd taking up a great deal of ſpace, there is occaſion for no 


more mercury than what will make a concave cylinder or ſhell 
up to PP between the barrel Dx: D'2 ; and the hanging cylin- 
CI Cz cc, when the ſtroke is made for forcing; and a concave 
cylinder between the plug and C1Cz cc, when the ſuction is 
made, The Dr. gave Mr. Haskins the proportions for an 
engine this way, of which he made a draught. '. © 
In Fig. 4. the barrel with a third cylinder dd did inſtead. af 
the plug of Fig, 3. is lifted up and down every ſtroke, and the 
water paſſes thro' d 4 d d, the mercury making a ſhell: ſomer 
times between the middle and inner cylinder, as in the ſuction 
and ſometimes between the barrel and the middle;cylinder, as 
in the forcing ſtroke, _ _ | dio novices 
Mr. Haskins had contriv'd ſuch an engine, as is repreſented 
by Fig. 4. having beſpoke the ſeveral parts before he died, 
the pieces of which the Dr. afterwards made uſe of; and now 
the whole put together with ſorne alterations, form the engine, 
preſented by Fig. 5. as ſet up at the Dr's houſe at Weſtmin- 
fer ; and by the force of one man raiſes a hogſhead of water 
in little more than a minute and a half to the height of 27 foot: 
All the fault of the engine Fig. 5. is, that the pendulum han- 
dle Ef is too long, and that the bottom of the middle cylinder 
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C ſhould be exactly in the middle of the height to which the 
water is to be rais'd, ſuppoſing there are three copper eli. 
ders as here repreſented ; and likewiſe if the barrel Dr), 
work'd under the forcing pipe, the lift would be the eaſiet: 
The engine with this little alteration is repreſented in Fig, - 
The ſucking and forcing pipe and valves are mark'd yi 
the fame letters, as in the other figures; and the chain 
EI Ez muſt be ſuppos'd to hang from ſuch pullics, and to be 
mov'd by ſuch a —— as in Fig, 5. The barrel DTD: 
(otherways call'd the outer cylinder, and repreſented by the 
ſame letters in Fig. 7.) has another cylinder within it (call 
the inner cylinder or plug as dd dd Fig. 7.) between which 
tio cylinders a certain quantity of mercury is pour'd in, and 
the hanging cylinder C coming down into the mercury, x 
ſtroke of 13 inches may be made by the motion of the bat 
which in going down ſucks by cauſing a vacuum in C, and in 
Doing up forces the water out of the top of the forcing pipe, 
rforming the office of a common piſton ; only that inſtead 
of leather to make it tight to the cylinder C, there is always 
a thin ſhell of quickſilver, either between the middle cylin- 
der C and the inner one 44472, Fig. 7, as happens when the 
ſuction is made, or between the middle and outer cylinder, 
as happens in lifting up the barrel to force: In the ſuction, the 
mercury is higher in the inner ſhell than in the outer, by 
height equal to a little more than 1. part of the height of the 
barrel above the water to be raiſed; and in forcing, it i 
higher in the outer ſhell than in the inner by a little more 
than =, of the height of the column of water to be forced: 
And therefore, if the water be not requir'd to be rais'd abore 
64 foot, the barrel ſhould move ſo, as to make the middle 
ol its ſtroke at the height of 30 foot, or at the middle of ths 
way from the water to be rais'd, to the delivery at top. 
Pig. 7. drawn by a larger ſcale, repreſents the thres 
cylinders, which are here made of copper in their juſt pro 
ions; whoſe lengths, diameters within and without, and 
thickneſs are as follows. 50 . 7 
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Inner cylinder or 
plug ddd d clos d 
1 785 15 a⁊ãt top by a cap and 
Jater cylinder Middle or hanging movingup and down 
barrel D 1 D2 cylinder, CI Czccin with the barrel to 
which the ſtroke is which it is join d at 

."..".* mide bottom, 5 

Inches Inches | Inches 


ength 26-5; 29, 0 - Jls 3 
diameter | 

thin c 6, 74 6, 35 „ 6, 03 
hicknels o, 10 0, 08+ - | e 


Here B B repreſents part of the elbow of Fig. 5. or of the 
ring pipe of Fig. 4. But as the ſpaces between the cylinder 
re ſo ſmall as not to be viſible, even in a large draught made 
ya ſcale; the Dr. has here given three more draughts of 
he three cylinders, where the height is agreeable to the 
ale of the ſeventh figure, but the diameters of the middle 
nd inner cylinders are made leſs than they are in the engine, 
o make the intermediate ſpace (where the mercury riſes and 


alle) viſible; and the cylinders themſelves are repreſented by 


Ingle lines, 


The quantity of mercury us d in this engine is 36 pounds 


nd 2, which being pour'd in between the outer and inner 
ylinder riſes up to the height of 16 inches. 

| When the barrel is pull'd up (as in Fig. 9) ſo as to have the 
niddle cylinder within an inch of the bottom of the barrel; 
be mercury on both ſides the middle cylinder will riſe up to 
he height of 23, 1 inches, that is, about two inches below the 
up Dy, to the line qq. 


U 


When the barrel is going down to fill the ſucking pipe and 


niddle cylinder C, the mercury in the inner ſnell will be 
5 inches high, and only 13 in the outer ſhell (Fig. 9.) where 
he ſhaded part repreſents the mercury. wy 

At the end of the ſucking ſtroke the mercury is up to the 
Pp 1 the inner cylinder, and ſcarce an inch in the outer ſhell, 
ig. 8. | | | x | | 
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252 MEMOIRS be 
Ins raiſing the piſton from forcing to ſucking, the firſt 1 ind 
and ꝙ drives the mercury out of the inner ſhell and raiſc 
in the outer ſhell 13,28 inches. 355 
The depth of an inch of water in the middle cylingy 
above the inner one or plug is equal to a ſpace” in the ug 
mielb of 13, 28 inches; and & of an inch is equal to the ſany 
height in the inner ſhell. | _— +. 1 
Therefore when the mercury is equally: high in both ſhely 
a motion of ⁊ of an inch of the barrel will charge for ſuction: 
that is; upon letting down the barrel only + of an inch, the 
preſſure of the atmoſphere in the outer ſhell will raiſe tg 
mercury in the inner one 13,28 inches, at the ſame-time thy 
it puſhes up the water from the well 13 foot and & high 
into the ſucking pipe; and when all the pipes are full, if 10 
mercury be equally high in both ſhells, upon raiſing the by 
rel one inch, the mercury will riſe 13,28 inches in the outer 
Mell; which the Dr. calls charging for forcing; becauſe i 
continuing to raiſe the barrel, the forcing valve immediate 
riſes and the water comes out at top, during the reſt of tg 
ſtroke, which is 12 inches, and delivers 1, 6 gallon of way 
wine meaſure. | „ £3717. 
Pig. 10 repreſents the forcing ſtroke half way up, with the 
mercury 17 inches in the outer ſhell, four inches in the inna, 
— whole ſpace at bottom under the middle cylinder ſea 
inches, „5 1 | „ 
From this it appears, that in the whole ſtroke of 13 iche 
in length, there 1s only æ of an inch loft to charge for fad; 
and in the next ſtroke, which is likewiſe of 13 inches, then 
is only one inch loſt to charge for forcing: So that in a moin 
of 26 inches, there is but one inch and +, or about 4% put 
ineffectual: But this is owing to the too large ſpace of tit 
outer ſhell, which contains four times more than the inner on 
becauſe the cylinders were only hammer d and not turn'd ; for 
if the outer ſpace had been no bigger than the inner, then 
of an inch of the ſtroke would have charged for forcing: & 
that only 4 an inch in 26 or 32 part of the whole ſtroke woun 
' Have been ine ffectual; and in that caſe: + of the quantity 
mercury, or a little more than 12 pounds would have bc 
fuſficient. 4 77 2418 e 
There may ſtill Isſs mercury be us'd, if the middle cli 
der be made of plate iron, turn'd on the outſide and bol. 


within 3 the outer cylinder bor'd and the inner one turn 4 


N 


ROT AI Scene, 


it if the work be well executed, 8 or 10 pounds of mercury 
ill be ſufficient in this engine; tho' the bore of the middle 
ylinder or diameter of the column of water, which is rais'd, 
2 of 6,35 inches: If the bore of the ſaid cylinder were but 
ree inches, leſs than three pounds of mercury would be 
ficient; and if there were two barrels, leſs than fix pounds, 
order to keep a conſtant "ſtream thro' a Kr. of almoſt the 
ime diameter. This will very much leflen the expence of 
xercury, which would otherways be an objection againſt this 
zine; and by making the inner and outer cylinder of hard 


00d, as box-wood or Jignum vite, the coſt of the engine may 


ll be reduced: But if the engine be very large, caſt iron 
rd will be proper for the outer cylinder, and caſt iron turn'd 
the outſide for the inner cylinder or plug; and hammer'd 
on bor'd and turn'd for the middle cylinder, | 
The following objection ſeems at firſt to take off the in- 
nded advantage of this engine, viz. that inſtead of the 
iction of the leather of a piſton, when we lift up our barrel 
force, the reſiſtance the mercury finds to riſe in the outer 
ell, is at leaſt as great as the friction we avoid: Now that 
fiſtance is never greater than the weight of a concave cylin- 
r of mercury, whoſe height is the greateſt to which the 
jercury riſes in the ſaid ſhell, and the baſe is the area of the 
ell itſelf : This weight in the engine is equal to 57,5 pounds; 
d therefore one would think it greater than the refiſtance 
ade by the friction of a piſton : But if it be confider'd, that 
the deſcent of the barrel for ſucking, the mercury ſhifts 
mediately into the inner ſhell, rifing to the ſame height, 
d ſtill keeping the ſame baſe ; the * weight of 57,5 
dunds helps down the barrel, and facilitates the overcoming 
e force of the atmoſphere; conſequently the weight of the 
ercury being balanc'd, is no m a whether you work 
th a fingle or double barrel. 1 : 
There only then remains the hindrance by loſs of time in 
e beginning of any ſtroke : But the Dr. has ſhewn that to 
but 3 part of the ſtroke. He has found, that the beſt 
pines, now in uſe, generally loſe near Z of the water, that 
ey ought to give, according to their number of ſtrokes: And 
. Henry Beighton, having a great many times meaſur'd 
© water, rais'd by engines in mines, found, that ſome engines 
33 and none ever loſt leſs than I of what they ought to 
ſe, according to the number of the ſtrokes in their pumps, 
uever auxiliary powers they were mov'd with. 
Vor. VII. 4 | * There 
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There is another objection, but ſcarce worth notice; and 
that is, that ſome particles of mercury will mix with th 
water that is rais'd and make it unwholeſome : Bat no by 
that confiders ſpecific gravity, will imagine any ſuch thin 
However, to ſatisfy ſuch as might ſtil] apprehend it; it is to 
obſerv'd, that none of the water that is rats'd comes near th 
mercury : For, in the cylinder C and part of the elbow B Fig. 

there is always above the mercury a certain quantity of way 
that riſes and falls with the barre], and never poes into th 
forcing pipe. The ſame does likewiſe happen in the engin 
repreſented by Fig. 6. For, the water having once run int 
the cylinder C, all that is rais'd afterwards, comes thto th 
forcing valve, without coming down to the mercury. 

Provided care be taken to make the barrel with its ply 
tight, this engine will not want repair in a long time, ul 
ſome of the auxiliary powers be out of order, which have 9 
relation to this invention. The numbers given will ſerve 
examine the truth of what the Dr. has aſſerted concerning th 
motion of the mercury: And from them one may make tahli 
to ſerye to proportion theſe engines for raiſing any quantity 

water to any height, according to the power to be applied, 


An Account of the coming off of the Scapula, and Head i 
the Os Humeri upon a AMortiificationzg by Mr. Peu 
Derante. Phil. Tranſ. N“ 370. p. 15. ien 


N OV. 5. 1713. ohn Fletcher on board the Neptum d 
Liverpool broke the radius and ulna of his left arm, and 
their ends burſt out thro' the ſkin: He was immediately dreß 
by the ſurgeon of the ſhip with the common aſtringents ant 
bandages: About five or fix days after, Mr. Derante . 
ſent for to ſee the patient; and upon taking off the dreſſig 
he found it black and inſenſible from his fingers to his ſhoul 
der; and therefore advis'd the extirpation thereof immed 
ately; but his ſurgeon oppos'd it: However Mr. Dera 
ſcarified it in ſeveral places, and very deep, and then applic 
a warm dreſſing: Next day the ſhip put to ſea, and the patiel 
was ſent to Waterford and committed to Mr. Derante's cat 
As ſoon as he could get his apparatus ready, he cut off li 
arm as high as poſliblez afterwards he cauteriz'd the ftuny 
which was perfectly mortified as high as the acromion. Nen 
day he perceiv'd the mortification ſpreading towards tit 
lower angle of the ſcapula ; then he rubb'd the edges of tid 
mortification with arm'd probes, dipp'd in a folution of ary 
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v. in ag. fort. which compleatly anſwer'd his intention: 
or, from that time the mortification ſpread no farther; next 
Ireffing he ſcarified and cauteris'd all the mortiſied part and 
Irels'd it ſecundum artem. He continued this method for ry 
r18 days; and then the ſloughs began to ſeparate and caſt 
f daily: Some time. after, the /capula began to part from 
e 0s humers and clavicula; and at length came out entirely 
be 05 humeri ſtill adher'd to the pectoralis and latiſſimus dorſi; 
ut in a little time it alſo ſeparated and came away, without 
ny hemorrhage ſucceeding: He was afterwards oblig'd to cut 
f part of the clavicula, before he could cicatrize the wound, 
hich was ſoon after accompliſh'd. 


great Number of Hydatides found in the Abdomen; by 
M. Bartholin Anhorn ab Hartuiſs. Phil. Tranſ. N“ 370. 
p. 17. Tranſlated from the Latin. | | 


Man of 50 years of age, of a cholerico-phlegmatic conſti- 
tution, and ſquare ſtature; not fat but robuſt, of a good 
petite, and who went about his ordinary bufineſs very well, 
nd obſerved a pretty good regimen, not given to wine or 
pirituous liq uors to exceſs, in Ayguſt 1721 applied to 
l. Anhorn in the caſe of a ſwell'd and tenſe abJowen, not 
nlike an a/cires; tho his urine was laudable, and in a ſuffi- 
tent quantity, and he had no ædematous ſwelling in his legs: 
ls reſpiration was free, tho' his belly increaſed daily in bulk, 
aring begun to ſwell the Fune before; he had the hemorr- 
odsto a great and ſometimes painful degree; yet without 
dy loſs of ſtrength or appetite. — | | 
M. Anhorn was at a loſs to determine, whether it were 2 
ry or moiſt tumour; But to ſatisfy the indications, particu- 
tly the ſuppreſſion of the hemorrhoids, he adminiſtred cha- 
beates, mix'd with purgatives, by which the hemorrhoidal 
ux was immediately promoted, the pain abated and a large 
uantity of fœces with ſome relief to the patient, diſcharged: 
iterwards M. An porn, as Etmuller had done in the caſe of a 
yy dropſy, tho' to no purpoſe, adminiſter'd daily unc. 6 ä 
ur. preparat. as alſo Mercur. Vuæ. together with the 
der and ſtronger diuretics, c. | ; | 
The patients abdomen increaſing very much in bulk, it was 
ceſſary without farther delay to proceed to the paracenteſis, 
ich was perform'd Jan. 14. 1922 ; but the contents being 
2 glutinous confiſtence could not be diſcharged by the 


Mu: fo that an incifion muſt be made with a lancet; upon 
U 23 which 
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which there was diſcharged the firſt day about fix meaſure i 
a glutinous matter of a grey dirty colour, thicker than ſhe 
whites of eggs, together with a large quantity of white gl. 
- bules of different figures, as ſpherical, triangular, Ec. of jj, 
bigneſs of filberds, yet without loſs of ſtrength: Next ty 
again the incifion was enlarged with a lancet, upon which ; 
great number of globules — in bigneſs pidgenr, 
eggs, was diſcharged, together with fix meaſures more of: 
Jutinous matter, and a large piece of a whitiſh maſs reſen. 
ling a portion of the mentum, to which maſs ſeveral of the 
ſaid globules adher'd by fibrous filaments, 

Upon ſetting the glutinous matter over the fire, it became 
hard and white, with a pellicle on it. 

And upon pouring on the ſaid matter ſpirit of vitig 
ſpirit of Sal-armoniac, volatile oil of tartar per deliquim; 
reQ ified ſpirits of wine and vinegar, there was nothing other 
ſerv'd than a gentle induration thereof, by each of the {ii 
liquors, tho' of quite oppoſite natures. | 

The globules were of a very white colour, and hard to th 
touch; upon breaking, there iſſued out a white liquor, teſen 
bling chyle, and included in a membrane or ellicte. 

That whitiſh maſs, reſembling a portion of the omentum, ti 
an inch thick, was evidently membranous. | 
The number of ſmall and large globules was about ) « 
8000. + | 

The 16. day incluſive after the 2 the patient di 
very well, his belly was ſoft and ſmooth, the wound look. 
well, his urine, pulſe and reſpiration were laudable; conk: 
quently, he had no fever, and he ſlept ſound: For 13 di 
there was a plentiful diſcharge of a glutinous inodorous mi: 
ter, and which at length became ſerous and in little quantiy 
but of a ſtrong ſmell, and turning black a filver catheter pu 
into it, which was aſcribed to corrupted hetereogeneous bodi 
rather than to the 1 being affected with a gangrene, h. 
cauſe there was no fever. On the 16. day after an injedin 
of a deceCtion of elecampane, agrimony and mellilot with 
tincture of aloes, myrrh and bal/am du commandeur, a pellicl 
a broken globule was diſcharged, which in its natural fu 
was as big, and probably bigger than a hen's egg. 

The patient's appetite and ſtrength were now the chief thug 
to be managed; M. Anhorn adminiſter'd vulnerary, alexite6 
and comforting medicines, combined together according | 
the rules of a ſtrengthning diet. 5 
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M. Auborn leaves others to diſcuſs this remarkable phæno- 


5 o 
the enon | : 
a ty Account of ſome Experiments made with the Bile of Per- 


ſons Dead of the Plague at Marſeilles, with what appeared 
upon the Diſſeftion of the Bodies as ” ome Experiments 
* made with the Bile of Perſons Dead of other Diſeaſes; by 
b. Deidier. Phil. Tranf! Ne 350. p. 20- 


fn. Z x7. 1. HE human bile, taken from the gall-bladder of the 
the bodies of ſuch as died of the plague at Marſeilles, 

has always been found to be of a black and greeniſh colour: 
ane Upon mixing ſpirit of vitriol with the ſaid bile, it conſtantl 
became of a laſting graſs green; and upon mixing therewith oil 
of tartar per deliqui um, or its alcalious fixed ſalt, diffolv'd in a 
im WR fufficient quantity of water, it always became very yellow: Theſe 
r ob- two colours green and yellow have continued for whole months. 
u The {aid bile has become of a black colour, like ink, but it ſoon 
fades, by pouring ſpirit of nitre thereon. | 

Exp. 2. The bile taken from the gall-bladder of the bodies 
of ſuch as died of the plague, having been poured into a wound 
made on purpoſe in ſeveral dogs, rendered them melancholly, 
drowſy, without caring to eat: All theſe animals died in three 
or four days with the eflential marks of the true plague ; as 
bubo's, carbuncles and gangrenous inflammattons in the vi/cera, 
in the ſame manner as in the human bodies from which the bile 
was taken. | 

Exp. 3. A drachm of the ſaid peſtiferous bile having been 
mix d with two ounces of fountain-water, made lukewarm, and 
inected in the jugular vein of ſeveral dogs, rendered them pre- 
ſently drowſy and killed them in four hours, with gangrenous in- 
flammat ions, the heart ſtuffed full of black thick 1 the liver 
Iwell'd and the gall-bladder full of green bile. 

Exp. 4. The ſame quantity of bile, injected by the crural 
vein, in about an hour produced a heavineſs in the dogs; they 
had ſuch a ſtrong loathing of their food, that they would neither 
eat or drink after the injection was made; they frequently made 
water, eſpecially if ſtirred: On the third day there appeared 
confiderable tumours under the axilla and their thighs, about 
three inches from the wound; the wound turned to a gangrene, 
and the animal uſually died on the 4th day, with all the figns of 
the plague. TH 


Exp. 
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Exp. 5. A dog, belonging to the hoſpital at the Aal | 
Marſeilles, who followed the ſurgeons, when they went to dreh 
the patients, uſed greedily to ſwallow the corrupted glands an 
the dreſſings full of pas, taken off the plague-ſores ; he lick 
up the blood, he found ſpilt on the ground in the infirmary; an 
this he did for about three months; and was always well, gu, 
briſk, full of play and familiar with all comers ; into the 11 
crural vein of this dog about a drachm of the peſtiferous bil 
was injefted, mixed with two ounces of warm water. 

. He died the 4th day, as the others did, with a bubo on the 
wounded thigh; on which there were likewiſe two carbuncle 
and the wound was gangren d. What was remarkable ia thi 
dog is, that after the injection, both when alive, and after he 
was opened, he had a very ſtinking ſmell, which was not ob. 
ſerved in any of the others: Moreover, there was a confiderable 
hemorrhage from the wound, the night before he died, having 
ſtruggled hard to eſcape out of his confinement. 

Exp. 6. May 2. having _— into the crural yein of a dog 
about a drachm of human bile, taken from perſons dead of the 
plague, mixed with two ounces of water, the creature became 
preſently drowſy, refus'd his food, and died about the zd or it 
day after the injection, with all the inward and outward figns df 
the plague that the others had. . 

Exp. 7. May 6. the bile of this dog, dead of the plag, 
being injected by the crural vein into the blood of another dog, 
he, preſently after the injection, had convulſive motions all over 
him, that were followed by a lethargic heavineſs: On the ſecond 
day after the injection, there appeared a carbuncle upon the great 
pectoral muſcle on the right fide : The third day there aroſe a 
conſiderable bubo on the thigh, and the dog died the ſame day. 
Upon opening the body the fore-part of the breaſt was found al 
gangrened under the teguments; and in the inner parts, the 9 
cera were full of black clotted blood; as in all the others: T 
external ſurface of the lungs was all of a purple colour; the 
heart way ſwelled as big again as uſual, with the four /caviti 
full of black clotted bleod. 'The dog lived three days after the 
injection without eating or drinking. _ 

May 10. the bile of this ſecond dog was injected into the cru: 
ral vein of a third dog, who was thereupon feiſed with violent 
convulſions and various convulſive motions for about half a quart: 
ter of an hour: When he recovered from theſe, he appeared dull 

and ſleepy; he vomited with violent ſtrainings; the vomiting 

- 1 was 
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os followed with an hick-up : He eat a little boil'd meat, having 
ſtd a good while before the injection was made; but he vo- 
ted it up two hours after he had taken it. He died the third 
gay with the fame figns of the plague that the other dogs had. 
The ſtate of the bodies of ſuch perſons as died of the plague, 
rom which the-bile for the abovementioned experiments was 


taken, is as follows. 

| Belefleur a ſoldier, 25 years of age, of a ſtrong robuſt con- 
ſtitution, having a flattiſh bubo growing on the hollow of the 
tight groin, died delirious: Upon opening his body his heart 


was found of an extraordinary bigneſs, ſtuffed with black clotted 
ood ; his lungs covered with a livid purple, and adhering a 


Wittle to the pleura; the liver was twice the natural bigneſs, and 


Fious, with convu 


affed with a thick blood; the gall- bladder was full of a black 


End greeniſh bile; the dura and pia mater ſeemed by their 


blackneſs to have been ſeiſed with a gangrenous inflammation z 
he internal ſubſtance of the brain was ſprinkled over with an in- 
faite number of ſmall livid ſpots. 

Mary Piſane, zo years of age, of a ſanguine habit, had a 
bubo under her right arm-pit, with a delirium that was followed 
by a mortal ſleepineſs : In opening her body, the lungs were in 
heir natural ſtate 5 the heart was of a prodigious bigneſs, full 
of black coagulated blood, with the left auricle livid and gangre- 
nous; the liver, which was much enlarged, was all covered with 


purple; and the gall-bladder filled with a black and greeniſh 


bile. 


| Peter Moulard, of a tender, feeble conſtitution, about 14 


years of age, had a bubo under the hollow of the right groin; 
hat was very deep and never came well out: He became deli. 

ſons, in which he died. Upon opening his 
body, the heart was found twice its natural bigneſs, containing a 
black thick blood; his lungs had livid ſpots here and there; the 
pall-bladder was full of a black and greeniſh bile. 

Jean Raynaud, a cook, about 25 years of age, of a melan- 
cholly temperament, had the whole habit of bis body covered 
with a purple livid colour, and a bubo under his left arm-pit, he 
died in a Ha phrenzy. * opening his body, two ab- 
(ceſſes were found, one between the teguments and the left great 
pectoral muſcle, and the other in the breaſt between the ſternum 
ind the mediaſtinum ; his heart was very large, filled with black 
tbiek blood; the right auricle was three inches broad; the left 

as in its natural ſtate; his Jungs were covered with ſmall livid 
pots, remaining ſoft and pliant, without any hardneſs in their 

| ſubſtance 
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ſubſtance ; the liver was larger and harder than ordinary, ay 
alſo full of livid purple ſpots ; and the like were found in th 
ſubſtance of the brain, all the veſſels of which were filled wit 
black thick blood. 
Jaques Audibert, about 35 years of age, of a melanchglj 
complexion, four months after he had been cured of the plagu 
(the fign of which was a bubo in the fold of the right proy 
which came well ro a ſuppuration) was attack'd afreſh with thre 
carbuncles ; one in the middle of the arm and the other two i 
the fore - arm: He had but little fever, with ſome little fickneſ x 
ftomach ; but a delirium, ſeiſing him of a ſudden, carried hin 
off. Upon opening his body, his heart was found of a prodi 
jous bigneſs ; the right auricle being five inches broad and the 
ft three; a ſinall impoſthume was found upon the body of the 
aorta ; the lungs were covered with livid ſpots, and the liver ap. 
red gangrenous; the gall bladder was of a very black colou; 
the duodenum and rectum were inflamed. 
Venture Cajole, about 40 years of age, of a melancholly ten. 
perament, died-on the 3d day without any outward eruption, cf: 
violent fever, with a ſleepineſs: Upon opening the body, the 
mediaſtinum was found torn towards the upper part; the pericar: 
dium was of a livid colour; the heart larger than in its natural 
ſtate, by the ſwelling of its ventricles, which were full of black 
thick blood, as in the other ſubjects; the liver was likewiſe vey 
large and of a livid colour, with a carbuncular puſtule on the 
fide of the gall-bladder, which was filled with very black bile. 
Margueritte Bachaire, 18 years of age, of a lively vgs 
rous conſtitution, having two carbuncular puſtules on the middk 
and infide of the thigh, with a ſharp pain in the head, died de. 
Ririous. Upon opening her head the integuments of the bran 
were found of a blackiſh red ; the cortical part of a livid red 
and a few black ſpots upon the medullary part ; the heart wasd 
a prodigious ſize, full of thick black blood; the liver was like 
wiſe very large, and the gall-bladder very full of a black and 
green bile ; there were ſeveral livid ſpots upon the ſurface of the 
inteſtines. | TEE | 
Louiſe Belingere, 20 years of age, having a bubo in each fold 
of the groin, died very ſuddenly without any dangerous {ynp 
toms. Upon opening her body, the heart was found all covered 
with a livid purple, and much larger than natural, filled wil 
thick black blood, with a polypus in each ventricle ; the lung 
were in their natural ſtate ; the liver was of a prodigious big 
neſs; and the gall-bladder full of bile of a deep green colour. 
: | W Rampedh, 
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Rampean, a peaſant, about 20 Years of age, of 2 ſanguine | 
buſt conſtitution, having had a carbuncular parotid for the 
pace of eight days, accompanied with a burning fever, was car- 


id to the hoſpital the 2d of May, where he died the 5th. The 


xternal part of the left fide of the Jungs was found covered with 


 livid purple; the heart was twice its natural bigneſs, having 


rarce any blood in the ventricles, each of whoſe cavities was 
led with a large polypus, that on the right fide having dilated 
he auricle to the breadth of four inches ; the liver alſo was 
arger than ordinary, and the gall · bladder full of a black and 
reen bile, | | 
| The abovementioned experiments and the opening the bodies 
yere made in the hoſpital at the Mall, in the apothecary's ſhop 
f the reformed Fathers of Marſeilles, during the months of 
ebruary, March, April and May. 8 

The following experiments were made at Montpelier, in the 
olpital of St. Eloy, during the months of September, October 
Ind November. F | 
A foldier, of about 20 and 25 years of age, of a lively briſk 
emper, being ſick in the hoſpital of St. Eloy of a common ma- 
ignant fever, died about the 15. day by a defluxion upon his 
eaſt; His lungs were found very much inflated, filling all the 
avity of the breaſt, and adhering to the pleura: Upon obſerv- 
ng the bile in the gall-bladder of a bright graſs- green colour, it 
yas reſerved for the following experiments. „ 

This bile, mixed with four ounces of warm water, was partly 


Injefted into the jugular vein of a dog, and a compreſs, ſoak'd in 


he reſt of the liquor, was applied to the wound. The dog 
here upon appeared heavy and ſleepy, and would neither eat nor 
Ink; the third day he eat and drank freely. The compreſs 
alling off the ſth day, the wound was diminiſhed one halt 
Ind healed up by degrees, and the dog grew perfectly well. 
Exp.8. A peaſant of about 50 or 60 years old, of a melan- 
dolly temperament, had been near a month in the hoſpital with 
n ordinary malignant fever, being alternately delirious and 
eepy: After his death, the bile was found exceeding thick, and 
lack as ink, and in great quantity: About a drachm was put 
ito a wound made for that purpoſe on the outer part of the right 
high of a dag, thruſting in pledgets, dipt in the faid bile di- 
ated, into the wound: No change appeared in the dog: He was 
ade to ſwallow ſome of the ſaid bile, without loſing his appe- 
te; and ſeeing he was like to be well, the wound healed up of 
elf in 1e davs, only by the dog's licking it. 

Vor. VII. N' 5 — ** 


Exp. 
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Exp. 9. A pledget, ſoak'd in as much of this bile diluted, 4 Mn 

it could take up, was applied to a freſh wound, made in the iu Mi- 

fide of the be thigh ; the pledget was faſtened with in the fl 

by ſome needles: This application produced no conſiderable al 

teration in the dog; he neither appeared fleepy nor without appe 

tite; but lick'd his fore readily enough; and after the pled 


was fallen off, the wound healed up as in the foregoing expe; | 
ment, | « I le! 
Exp. 10. About a drachm of the ſame black bile, tau Milo 
from the ſame body and mixed with warm water, was injecti bl 
into the jugular vein of another dog, who was not incommoded n 
thereby, but as briſk as before the injection, only he appeared 4 
very thirſty and lapped greedily: Next morning the wound up 
black and dry, and the dog, becoming furly, bit one of the ; 
aſſiſtants : The two ligatures made for the injection were taken Miſha 
off, without obſerving any blood to run out: A doflil was applied, po 
charged with the ordinary digeſtive and kept on by a bandage; N 
and about four hours after the dreſſing the dog was found dead, the 
having lived 23 hours after the injection: Upon opening hin, Wiſeru 
his heart beat ſtill with violence, and upon the ceaſing of te clo. 
pulſation there was no blood either in the ventricles or auric No 

"his liquor, crowded together in the large veflels, appearcddl bec 
a lively red and very fluid, without any of thoſe concretiom this 


conſtantly obſerved in all the bodies, that died of the plague: 
Here there appeared neither internal nor external figns of tit 
plague, ee 55 | 
£xp. 11. An inhabitant of . . about 30 or jj 
years of age, very fat and robuſt, of a ſanguine complexion, har 
ing had a fall upon the pavement, received a ſimple wound ontie 
upper part of his fore-head on the right fide : This being ne: 
tected, brought on an eryſipelas all over his face, which was ac 
compznied with a ſwelling of the leſt parotid : This appeared 
and diſappeared thrice from morning to night. The ery{{p#us 
came ſuddenly on; the patient grew delirious and died after i 
or 20 days illneſs, reckoning from the fall. Upon opening hy 
body, a quantity of water was found between the ſcull and tht 
dura mater: The brain, which was firmer than ordinary, wall vere 
ſomewhat red, and part of the pia mater, covering the hinde 
part of that viſcus, appeared inflamed. There was about 34 
ſeptier of water of a yellowiſh colour, ſhed in the cavity of the 
breaſt ; the great right lobe of the lungs was lomewhat hard 00 
its upper part; the heart had a polypous concretion in each 0, 
tricle ; TO French pints of limpid water were likewiſe found 
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ſelf to the injuries of the weather, if any ways tempeſtuom 
6. About the 7th day the patient feels the uſual ſymptoms of th 
ſmall pox coming upon him; and he is 1ow managed, as in: 
common putrid fever; if he cannot hold up, he goes to bed, i 
his head ach too much, the common poultice is put to his feet: 
if he be very ſick at the ſtomach, he has a gentle vomit; nay, com 
monly theſe things are almoſt done of courſe, whether the patien 
want them or not, and the ſooner, it is thought the better, i 
the fever be too high, in ſome conſtitutions, a little blood is take 
away; and finally to haſten the eruption, a couple of bliſters i 
applied. 7. On or about the third day from the dec umbimn 
the eruption begins: The number of the puſtules is not alike i 
all; in ſome they are very few; in others they amount to 100; 
nay, in many to ſeveral hundreds; and frequently to more tha 
by the accounts from the Levant is uſual there. 8. Aſter the 
eruption, all 1]Inefs vaniſhes; except, perhaps, a little of the u. 
Pours in thoſe that are troubled with them : And there is nothing 
other neceſſary than to keep warm, drink proper teas, eat griech. 
milk pottage, panada, bread, butter and almoſt any thing equal 
ſimple and innocent.- 9. Ordinarily the patient fits up every day, 
entertains his friends, nay, ventures on a glaſs of wine; if he 
be too intent upon hard reading and ſtudy, he muſt be taken of 
I'. 10. Sometimes tho? the patient be eaſy enough on other ac 
counts, yet he cannot ſleep for ſeveral nights together: In thi 
caſe no anodynes or opiates are given; becaule it is found, tha 
ſuch, as have taken theſe things in the ſmall-pox, are general 
peſter'd with biles after their recovery; and ſo they are — 
1leep coming of itſelf, as their ſtrength comes on, 11. On the 
5th day the puſtules uſually come to maturity; and ſoon after 
go off, as thoſe of the ſmall- pox in the diſtin& fort. 12. The 
patient gets abroad quickly, and is moſt ſenſibly ſtronger, and 
in better health than he was before. The tranſplantation has bem 
made on women in child- bed, eight or nine days after their del. 
very; and they have got earlier out of child bed, and been i 
better circumſtances than ever in their lives before: Thoſe that 
have had ugly ulcers, long running upon them, have had then 
healed up: Some very feeble, crazy, conſumptive people har, 
upon this tranſplantation, grown hearty and got rid of their for 
mer maladies. 13. The ſores of the inciſion ſeem to dry a lit 
in three or four days of the feveriſh preparation for eruption 
after this there is a plentiful diſcharge at them: The diſcharge 
may continue a little while after the patient is quite well in otbet 
reſpects ; but the ſores will ſoon enough dry up of themen 
* = a 


Q 


18 the later, it is thought the better. If they happen to be in- 


1 med, or otherwa ys troubleſomtzuthey are preſently managed 


common ſores. gb bonne 


41 Account of the Trnoculation of the S mall-pox at Halifax 
in Yorkſhire ; / Dr. Nettleton. Phil, Tranſ. N* 4370. 
5. 35- „„ 

R. Nertleton, having too often found, how little the aſſiſ. 
5 tance of ari could avail in ſeveral caſes of the ſmall- x, 
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mu, induced to try the method of infition or inoculation, which 
ure me ſo well recommended by ſeveral phyficians from Turkey, 
e ud which had allo been practiſed in London; the fillowing is an 
00; count of its ſucceſs _ of every thing either done or obleryed 
than Wh it at Halifax in Yorkſhire. 3 Ea 

In December 1721, the Dr. firſt began to put this method in 


ractice, and finding it to ſucceed beyond expeRation in the firſt 


ferwards ſevera] people, ſeeing with how much eaſe thoſe got 


all Wer the diſtemper, were deſirous to have the ſame done either 
day, Win themſelves or their children; ſo that there were upwards of 
k who received the ſmall-pox by inſition, and who all got well 
rad were afterwards in perfect health, only one patient dying. i 


What was done by way of preparation, was chiefly purging 
th rhubarb for children; and ſometimes vomiting or bleeding 


l de Dr. always found, as far as he was able io judge, that thoſe, 
ted, Whoſe bodies were well prepared by ſuch proper methods, as 
tie eir different ages or il ſeemed to require, had more 
iter rourable {ſymptoms than others in like circumſtances, where 
[he lat was omitted. 


The method the Dr. always took in the operation, was to make 


$ not material as to raiſing the diftemper, whether the inciſions 


e large or {mall, but he commonly found, that when they were 


thoſe places was larger; and the more plentiful that diſcharge, 
ne more eaſy the reſt of the ſymptoms generally are, and by 
ns means they are alſo beſt ſecured from any inconveniency, 
bich might follow, after the {mall-pox are gone off. 

At firſt the Dr. collected ſome of the matter from the puſtules 
t one, who had the {mall-pox of the natural ſort, into a ſhell 
r phial, and infuſed two or three drops of it into the wound ; but 
ning it to be very troubleſome and difficult to get any * 
0 


tance, he was encouraged to repeat it upon ſome others; and 


bo mcifions ; one in the arm and another in the oppoſite leg: It 


ade pretty large, the quantity of matter diſcharged afterwards 


10 


Ir grown perſons; and ſeveral had no preparation at all. But 
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of the matter, and likewiſe a that the ſmalleſt qua 
tity imaginable will he. ſufficient for the purpoſe, he cm 
monly took ſmall pledgets of cotton and ripping the puſtuly 
when ripe, with the point of a lancet, he rolled the pledgy 
over them, till they imbib'd ſome of the moiſture ; one 
theſe he put on each wound, and cover'd it with any comng 
plaiſter till next day, when he commonly took away both tl 
cotton and the plaiſter, leaving the wound to itſelf, only cor 
ing it with a ſhght linen roller to defend it from the air: 1þ 
has ſometimes rubb'd the pledget only once over the wou 
without binding it on, which he found to anſwer the en 
as well; and from ſome other obſervations he made, he | 
been ſurpris'd to ſee the ſmall pox produced this way, wha 
he was very well aſſur'd, the quantity of matter, receiv'd in 
the veſſels, could not amount to the hundredth part of 
rain. | 
7” The perſons inoculated were not confined to any regint 
but only to be kept moderately warm; and thoſe, who ven 
grown up, to live very temperate and regular, to keep the 
minds eaſy - and compos'd, and to uſe proper means to din 
away all fear and concern: Some have been oblig'd from ti 
time of the inſition to abſtain from fleſh and all ſtrong liquor 
but he afterwards found, that the inſition did not proceed 
well, when they were obliged to live roo low. Perhaps 
warmer climates where they are not ſo much accuſtom' | 
live on meat, ſuch abſtinence may be neceſſary; but here i 
found it beſt to let them eat or drink as uſual, tho* ſomethin 
more ſparingly, till the fever begin to riſe ; and then, bi 
not = ore, ſuch a regimen, as is uſual in like caſes, is 0 
oin'd. | | 
, The firſt thing that occur'd after the inſition, was the inflan 
mation of the wounds, which commonly happened about i 
fourth day, when they began to appear very red round aboil 
and to grow a little fore and painful; in about two days mil 
they began to digeſt and run: In ſome they begin to 1 
ſooner, and the quantity diſcharged is much greater than! 
others. The Dr. generally found, that in thoſe, who d 
charged moſt this way, the fever was more flight and the ſmi 
pox fewer, tho? he has known ſome do very well, when the 
places have only appear'd very red; but have ſcarce run 
thing at all, as it uſually happens, when the inciſion is mi 
| ſo ſuperficial, as not to cut thro? the ſkin. 7 "oY 


K 
* * 


N 


lun me on, which are the very ſame, that are always obſerv'd in 


nue ſmall-pox of the diſtinct kind, in the natural way: A 
d hk volts, great heat and thirſt, pain in the head and back, 
1 a about the region of the ſtomach, vomiting, doſedneſa, 
uma rtings, and ſometimes convulſions; all were not ſeiz'd with 


n theſe ſymptoms, nor in the ſame degree or continuance; 
me began on the ſeventh day and continued ill wüuhout an 
miſſion, till after the eleventh; and many not till the eight 
ninth day; and in theſe the fever was more moderate with 
mfderable intermiſſions; and ſome have ſcarce had any 
neſs at all: During all this time the places of inciſton con- 
aba vued to be very fore, and ſwell very much; fo as to appear 
ry large and deep, and diſcharge a great deal of matter. 
n the tenth day the ſmall-pox moſt commonly appear'd, 
metimes on the ninth, and ſometimes not till the x 1th ; but 
e Dr. never found, that any difference of age, conſtitution or 
y other cauſe, ever made them vary above one day from the 
dh. The number of puſtules was very different; in ſome 
t above 10 or 20; moſt frequently from 50 to 200; and 
re have had more than could well be reckoned, but never 
the confluent ſort : Their appearances was the ſame: with 
oſe of the diſtin&- kind; they commonly came aut very 
und and florid; and many times roſe as large as any he 
ſcry'd of the natural fort, going off with a yellow cruſt or 
ab as uſual ;- tho' it fomettmes happened, eſpecially when 
e ſores diſcharged a very large quantity of matter, that 
„ bey were both few in number and did not riſe to any bulk; 
is nt having made their appearance for four or five days, they 
MH alicd inſenſibly away. * 8 6 1 l 
an After the ſmall pox come out, the feveriſh ſymptoms gra- 
t ally abate, and when the eruption is compleated, they 
bon baally —— Without any fecond fever, or any farther trouble 
any feſp ect b eee Pn 
While the puſtules were rifing, and for ſome time after they 
120 ere gone, the ſores continued to ſwell and ta run very much; 
e longer they do fo the better: But they never fail'd to heal 
pof themſelves after a certain tine. 
The Dr. rarely ſaw occaſion for any medicines in the courſe 
n oP fie diſtemper, only ſometimes when the ſymptoms ran very 
lo, he gave a gentle anodyne, to be repeated, as occaſion 
ould require; and once or twice he thought it neceſſary ta 
er and to uſe ſuch medicines, as are found to be moſt ſer- 
| viceablo 
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Abcut the ſeventh day the ſymptoms of the fever begin to 
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viceable in the ſmall-pox of the natural fort, After the yy 
tales are gone off, the patients have always been puryy 
twice or thrice and ſometimes let blood, which is all th 
has been uſually done. But tho' the practice may ſeem dh 
very eaſy, yet it is an affair of ſuch a nature, as to requiy 
the utmoſt care; and never to be undertaken: without j, 
advice of phyſicians to direct a proper method of Preparatig 
before the inſition is made, as well as a juſt regimen afg 
wards; to watch every ſymptom, and lend nature all prope 
aſſiſtance, whenever it ſhall be requifite. Where this is dg 
it will ſeldom fail of being attended with happy ſucceſs, 

In one inſtance or two it has happened, that the ſymptany 
in the diſtemper have been worſe than uſual ;- and ſome fy 
after the ſmall pox were gone off, have been ſubje& to ole 
indiſpofitions; a particular account of which 1s, as follow, 

A boy of Halifax, about a year and a half old, that y 
inoculated, began to be ill on the eighth day, and had abr 
fever for two days; then the puſtules began to appear, whid 
were but few in number, and roſe very large: The child y 
ſoon well and continued fo for about a month; when beig 
carried out and kept a long while in the cold, he fell into 
feveriſh diſorder, accompanied with a cough, and was ill f 
four or five days: After that time it went off, and ever aft 
he was in very good health. 

A girl about two years of age, in a family where they hu 
formerly buried three children ſucceſſively of the ſmall-pu 
was inoculated : The fever came on about the ſeventh dy 
and ſhe continued very ill till the tenth, on which day aboi 
noon ſhe had a ftrong convulſive fit. In the evening the ſm 
pox appear'd ; and tho' ſhe had more in number than uſul 
yet ſhe grew well as ſoon as they were fully come out, at 

continued ſo ever after. PP | 
In a family, where they had four children, none of what 
had had the ſmall-pox; the eldeſt was ſeis'd in the natur 
way with the moſt malignant ſort he ever ſaw, attended wilt 
the worſt ſymptoms, inſomuch that he died on the fourth dy 
all full of purple and livid ſpots : The other three the I 
inoculated the day before the eldeſt died, after hav 
told the parents, that he could not anſwer for the ſuc! 
in caſe they had already catch'd the infection, which woll 
be known, if any of them fell ill before the ſeventh di 
| Accordingly one of them began on the ſecond day, mut 
after the ſame manner with the eldeſt, and the ſmall — 
n | * 


p 
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eared on the third day, or rather an univerſal redneſs all 
rer the ſkin, interſpers'd with ſeveral livid | ſpots : There 
ere none of theſe ſpots near the places of inſition, which 
gan tO ſwell a little, as uſual, about the fourth day, and 
e {mall pox roſe a little more about thoſe places than 
lewhere; but nature was too far oppreſs'd with the vio- 
nce of the diſtemper, and tho this girl continued longer 
ban her brother, and was not ſo delirious as he was, yet ſhe 
ed on the ſeventh day. The Dr. did not reckon this child in 
e number of thoſe who receiv'd thediſtemper by inoculation z 
r, he thought there was ſufficient reaſon to conclude, that 
e had taken the infection before. The other two continued 
ell till the eighth day, when they both fell ill together: 
he mall pox came out oy the tenth , of a very good ſort, 
bo more in number than ſorhe others had; and they both got 
ery eaſily over the diſtemper, without any indiſpoſition after. 
was obſervable, that the elder of theſe children, about the 
me of the eruption, had ſeveral ſpots that 1 on him 
{a deep red colour, very much like thoſe of the other two 
dren, which afterwards changed in them to purple; but 
hen the ſmall pox came out, theſe ſpots grew gradually leſs, 
dat laſt quite diſappear'd. The other child when very 
dung had been ſubject to convulſions for a long time, and it 
8 very much afflicted therewith from the time that the fever 
me on, till the ſmall pox appear'd. Jo. 
A married gentlewoman, about 26 years of age, got very 
ll over the diſtemper; but about a week after, ſhe was 
id with a very great coldneſs and ſhivering, which were 
lowed by a burning heat, with a great pain and diforder in 
er head, which continued for ſeveral hours. Some time 
fore ſhe had an intermitting fever, of which he took this to 
aparoxyſm, and expected its return; but ſhe felt no mor 
fit, and ever after continued in good health. | 
The younger of her two ſons, who were both inoculated at 
e ſame time, got over the diſtemper with a great deal of 
iſe, the ſmall pox being few, and the ſymptoms very flight; 
it the elder, a boy about five years of age, far'd quite other- 
ys: The ſymptoms before the eruption were more than 
ully ſevere, eſpecially the vomiting; the puſtules appear'd 
t the uſual time, but more numerous than ordinary, and 
hen the eruption was finiſh'd, the fever did nor ceaſe, as it 
d done in every inſtance but this: On the fif.h day after he 
x ſels'd, the ſwelling of his face began, which was followed 
Vor. VII. 5 | | | dy 
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by a pain and ſwelling in his throat and a falivation, which 
continuing till the 11th day, were ſucceded by a ſwelliyy j 
his hands and feet, the uſual ſymptoms” of the diſtin& Fo 
when they are very full; and tho' there appeared ſome Jy) 


| Ggns of malignity ; yet with the uſe of bliſters and the mig 


cordials and alexipharmics, the puſtules roſe very large, wi 
every thing went on very well; ſo that he got over the din 
per without any danger, but with much more = and tou 
than any of the reſt had endur' d. After the ſmall pox wy 
gone off, there was a hard ſwelling on his ſhoulder, uh 
diſſabled him for ſome time from moving his arm, bur by 
uſe of ſome common applications, it was entirely difcyſ 
The only child they had in this family before theſe dried oft 
ſmall pox, of a malignant fort, and this boy was of aq i 
habit, and had ſeveral dangerous illneſſes. 85 

One of the thighs of a girl about nine months old after If 
was well of the ſmall pox, was a little ſwell'd, which w 
painful to her for ſome time, and made her unwilling to mo 
that part; there were alſo ſome ſmall tumours in the gi 
but theſe went off in a few days, there only remaining 3 har 
neſs about the knee, which alfo diſappear'd in a ſhort tine 
without coming to a ſuppuration, and the child was reftare 
to perfect health. | | 

A girl fix years of age got very eaſily over the diſtempet 
but before the ſmall pox were gone, there was a little tuna 
on the muſcles of the loins, which ripen'd very ſpeedlly, u 
was open'd and heal'd up in a very ſhort time. Her ſiſter 
young woman about 18, had alſo a ſwelling of the fame ki 
in her leg, but it lay ſomewhat deeper, and gave her a pre 
deal of pain for three or four days; afterwards tt diſcharge 
great quantity of matter, and heal'd without any fie 
trouble. | 

All the reſt, excepting thoſe above-mentioned, got 0r 
the diſtemper without any manner of trouble or hazard or a 
ill conſequence afterwards: Whether thoſe ſlight ind iſpoſtio 
which ſome have been ſubject to afterwards, were owing 


the infition, the Dr. could not determine: But he pr Th 
ſumes, that what they have endur'd in the courſe of f 8 
ole 


diſtemper, and what has followed after, is not to be put inti 
balance with what 1s undergone in the common way, by thol 
who are thought to come off very well; and if this methot 
were more generally practis'd, it is probable ſome met 


might be found our, to prevent even theſe ſubſequent © 
5 . ordel 
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ders, which are no more frequent, nor near ſo bad, as thoſe 
vhich follow the natural fort. Ns YE 

ln two inſtances the inoculation had no effect; the reaſon 
which in one was, becauſe the child had had the ſmall pox 
efore, as the parents believ'd; but the diſtemper had been ſo 
;vyourable, ag to leave it doubtful. In the other the matter 
Pas taken, when the puſtules were wither'd and almoſt gone, 
ind that little moiſture which they contain'd, the Dr. ſup oſes 
id loſt its virzue; the boy, on whom it was made ule of, 
vas ho ways affected; the places of inciſion did not at all in- 
game or ſwell, as uſual, nor did any puſtules appear; but 
bout a month after, he was fiez'd with the diſtemper in the 
rdinary way, and did very well, „ 
| Some of thoſe who had been inoculated, and grown up, 
dave afterwards attended others in the ſmall pox; and it has 
ren happened, that in familes where ſome children have 
deen inoculated, others have been afterwards ſeis'd in the 
tural way, and they have lain together Jp the ſame bed all 
he time; but it has not hitherto been found, that ever any 
jad the tame diſtemper twice; neither is there any reaſon to 
ppoſe it poſſible, there being no obſervable difference be- 
cen the natural and artificial ſort z but only that inthe E 
be puſtules are commonly fewer in number, and all the reſt 
f the ſymptoms in the ſame proportion more favourable : 
here is one obſervation the Dr. has made, tho he would not 
j any great ſtreſs upon it; and that is, that in families 
here any haye been inoculated, thoſe who have been after- 
ards ſeis' d, never had an ill fort of ſmall-pox, but always 
ccoyer' d very well. ; 


{ farther Account of inoculating the Small-pox; by 7zhe 
Same. Phil. Tranſ. Ne 370. p, 49. ä | 
HE hazard in this method is very inconfiderable, and 
in proportion to that in the ordinary way by accidental 
ontagion, ſo ſmall, that it ought not to deter any body from 
king uſe of it. „ ET 
The Dr. in order to ſatisfy himſelf what proportion the 
umber of thoſe that die of the ſmall-pox might bear to the 
bole number, ſeis'd with the diſtemper in the natural way, 
ade ſome enquiry, as follows. . 
lo Halifax, ſince the beginning of the winter 1721, 276 had 
e ſwall-pox, out of which 43 died. In Rochdale a ſmall 
1hbouring market town, 177 had the diſtemper, of — 
12 3 


p 


172 MEMOIRS ovf the 


38 died. In Leeds 592 had the ſmall-pox, of which 189 diet 
It is to be noted, that at Halifax the imall-pox were this {;, 
ſon more favourable than uſual ; and in Leeds they were my: 
mortal than uſual : But at a medium in theſe three town 
there died 22 nearly out of every hundred, which is aboy 
4 part of all that were infected in the natural way. 
In theſe accounts the Dr. confines himſelf to the limits 
the towns; the numbers, that had the ſmall-pox in the count 
round about, were vaſtly greater; but the proportion of ſu 
as died is much the ſame. He made enquiry in ſever 
country villages about Halifax ; in ſome he found the proper. 
tion to be greater, in others leſs, but in the main it was neuf 
the ſame. | | 3 


Obſervations of the Variation on board the Royal Affien 
Pacquet, in the Year 1721; by Capt. Cornwall. Pil 
Teal. N* 291. p. 55. - : | 


N. Z. The meridional diſtance is reckoned from St. Jn 


Latitudes. 1 Longitud. Variation, 


Month 


and Year. 


9 25 W. 95 25 W 


50 W 
41 W 


46 
28 
31 
53 
25 
31 
10 
7 
41 
29 
6 
18 


33 
37 
40 
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Obſervations on the coaſt of Africa. 


— — „ * — | 
Month and Latitades. Tyner. | Longitud, | Variation, 
Orb. 1375. 26 17' 8035 35 E[q41? 41 Ejl14* 3o' W 
1721. | 
Ditto 19019 41 8 | 12 22 W 
Ditto 21117 4 Sl | | 114 29 W. 
Ditto 25/13 56 8 14 48 W 
Novem. tb, 19 57 8 13 11 W 
Ditto 7 29 NN. . 
Ditto 29] 5 8] in Cabenda-Bay [14 33 wh 


From Cabenda to Londen, Meridional Diſtance from thence 
Decem. gib, 3 25 Sji1 38 WIII 43 Wh 32 W 
Ditto 14] 3 30 Si2z 18 Wiz: 24 W | | 
Ditto 20] © 30 Sj3o 41 Wjzo 46 W| 1 5 N 
Jan. A 10 50 Nj39g 8 WJ39 16 W 1 1 _ 
- IF | = 

ms ; 6 17 t5 N[43 21 W 43 | 29 WII 41 Fi 


Remarks on an Experiment, whereby it has been attempted 
to ſhew the falſiry of the common Opinion, in relation to the 
Force of Bodies in Motion; by Dr. Pemberton. Phil. 
Tranſ. N“ 371. p. 57- | . 

[? R. Pemberton, peruſing the Jearned Polenus's tract de 

Caftellis, found ſeveral curious experiments therein; 
among which he reckons that of letting globes of equal mag- 
nitude, bur of different weights, fall upon a yielding tubſtance, 
xs tallow, wax, clay, Ec. from heights reciprocally propor- 
lonal to the weights of the globes. This experiment, being 
drought on purpoſe to overturn one of the firſt principles, 

[tabliſhed in natural philoſophy, the Dr. can by no means ad- 

mit of the deduction drawn from it, viz. that becauſe the 

plobes make in this experiment equal impreſſions in the yield- 
ing ſubſtance, therefore, they ſtrike upon it with equal force; 


whereby it is attempted to prove the aſſertion of M. Leibnitz, 
bat the force of the ſame body in deſcending is proportional 


to the height from whence it falls; or in all motion, propor- 
tonal to the ſquare of the velocity, and not proportional to 


the velocity itſelf, as is commonly taught. On the contrary, 


the Dr, thinks, that this very experiment proves the great un- 
Kalonableneſs of M. Leibnitz's notion. ö 


It 
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It is ſur priſing, that ſo careful a writer, as Polenus appen 
to be, from the accuracy with which he delivers his expe, 
ments, ſhould not rather ſu ſpect his reaſoning in an intricyy 
caſe, than thus contradict a principle in philoſophy, that by 
been directly proved by a multitude of experiments, in py 
ticular, by thoſe Sir //aac Newton recommends for that py. 
poſe Princip. Philoſ. Nat. p. 19. and that is, moreover, abu 
_ dantly eſtabliſhed, by its exact agreement with all abſern. 
tions; as being the principle upon which all appearances, l. 
rherto obſerved in the motion of bodies, are accounted fr by 
Juſt and undeniable arguments; and we ſhall find upon 
quiry, that the preſent caſe comes alſo under the ſame rule. 

As the uſe of experiments ii Natural Philoſophy ls to dl. 
cover the cauſes of things, by exhibiting more ſimple effect 
of thoſe cauſes, than occur in the ordinary courſe of natur; 
So for this end it is neceſſary, that our argumentation upon ex. 
periments be 3-200 juſt, otherways they may lead us inn 
errors. The firſt thing, neceſſary for making right deduction 
from an experiment, is to determine the proper uſe theredf; 
which, in the experiment before us, the Dr. thinks is nt 
rightly underſtood. Certainly this experiment of Polen 
much more adapted to inform us of the law, by which the 
yielding ſubſtances reſiſt the motion of bodies ſtriking up 
them, than to ſhew the forces with which bodies {ſtrike ; for, 
whatever thoſe forces be, the effects mult be very ditteren, 
according to the difference there may be in the rule, obſetya 
by ſuch reſiſtance. EE 1 

Now this experiment ſhews, that if two globes in motin 
bear againſt equal portions of the yielding ſubſtance, the op: 

poſition, that ſubſtance makes to the motion of the globe, 
will be the ſame in both, however different the velocities be, 
_ which they move. This the Dr. demonſtrates as il 

ws. . 

Let A and B be two globes of equal magnitude but of dif 
rent weights, which are equally immerſed into a yielding ſub: 
ſtance: Suppoſe the velocities with which they move in thetr 
preſent fituation, to be reciprocally in the; ſubduplicate rat 
of the weights of the globes; that is, let the ratio of ths 
weight of the globe A to the weight of the globe B, be dupl: 
cate of the ratio of the velocity of the globe B, to the ve: 
city of the globe A: Since therefore. the ratio of the quant!y 
of motion in the —_ A, or of the farce with which it mort 


to the quantity of motion in the globe B, or to the __ 
| | hl 


N RorAl SociE rx. 175 


pen 
(Perl 
rica 
bt ha 


yeipht of the globe A to the weight of the globe B and of 
de ratio of the velocity of the globe A to the vel8city of the 
ther globe B; the force, with which the globe A moves, is to 


de force with which the globe B moves, as the velocity of this 


Pa | 
2 lobe B to the velocity of the other globe A. But if the ſame 
bu WW -ooftion be made to the motion of the globes, when the 

er Near upon equal portions of the yielding ſubſtance, the <2 


that oppoſition, while the globes enter farther into the ſub- 


r acce by equal ſpaces, will be proportional to the time, in 
ne Which the globes are moving thoſe ſpaces, or in which the op- 
e. Woftion is made, if we confider thoſe ſpaces while naſtent, or 
d their firſt origin; the effect therefore of this oppoſition will 


e reciprocally proportional to the velocity of each globe; 
bamely, the momentaneous loſs of force in the _=_ A will 
obe B, as the 


n ex eto the momentaneous loſs of force in the glob 

inn clocity of the globe B to the velociry of the globe A; and 
tion ve whole force of the globe A has been found to bear the 
reof eme ratio to the whole force of the globe B; confequently 


heſe globes, while they penetrate equal ſpaces into the ſub- 


ance, loſe parts of their force, that dear the ſame proportion 
theſe to the whole ; and therefore, if their velocities be at any 
one reciprocally in the ſubduplicate ratio of their weights; 
for o that the forces or degrees of motion, with which they move, 


be reciprocally proportional to their velocities, the forces with 
which they preſs, into the yielding ſubſtance, at equal inden- 
tures, made in the ſubſtance, will continue in the ſame pro- 


tion portion; and therefore, upon the theory of reſiſtance here 
07- WW'uppoſed, when the whole force and motion of both theſe 
bes, Welobes is entirely loft, they will be plunged into the ſubſtance, 
; be, at equal depths. 


Now whereas in the experiment of Polenus, the globes fal- 
ling from heights reciprocally proportional to their weights, 


iff rike upon the yielding ſubſtance with velocities reciprocally 
ſab⸗ in the ſubduplicate ratio of their weights, and the effect is in 
heir all cates found to be what is here deduced from this theory of 
" reſiſtance, it is a ſufficient confirmation of the truth of this 
the theory. | 

pl. Only here the Dr. Tappoſes the globes to be ſtopped by the 
e: hole reſiſtance of the ſubſtance they move againſt 3 tho? 
nig fly ſpeaking, they are ſtopped only by the exceſs of that 
nes chſtance above the action of gravity upon them: But be neg- 
wr lects the conſideration of the action of gravity, that being be 
lle * 1ma 


nich that globe moves, is compounded of the ratio of the 
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It is ſur priſing, that ſo careful a writer, as Polenus appen 
to be, from the accuracy with which he delivers his exyey 
ments, ſhould not rather ſuſpe& his reaſoning in an intricyy 
_ caſe, than thus contradict a principle in philoſophy, that by 
been directly proved by a multitude of experiments, in par 
ticular, by thoſe Sir {/aac Newton recommends for that py. 
pole Princip. _ Nat. p. 19. and that is, moreover, abu 
dantly eſtabliſhed, by its exact agreement with all abfery. 
tions; as being the principle upon which all appearances, hi 
rberto obſerved in the motion of bodies, are accounted far by 
Juſt and undeniable arguments; and we ſhall find upon es 


quiry, that the preſent caſe comes alſo under the ſame ryle. vol 
As the uſe of experiments in Natural Philoſophy is to di. Wn 
cover the cauſes of things, by exhibiting more ſimple effhf e 
of thoſe cauſes, than occur in the ordinary courſe: of nature: r 

So for this end it is neceſſary, that our argumentation upon ex. iſ 
periments be 10 juſt, otherways they may lead us im el 
errors. The firſt thing, neceſſary for making right deducton Mit: 
from an experiment, is to determine the proper uſe thereof; Min 
which, in the experiment before us, the Dr. thinks is be 
tightly underſtood. Certainly this experiment of Pojery; i,. 
much more adapted to inform us of the law, by which theſe to 
yielding ſubſtances reſiſt the motion of bodies ſtriking upon in 
them, than to ſhew the forces with which bodies ſtrike ; for, iſ 
whatever thoſe forces be, the effects muſt be very differen, be 
according to the difference there may be in the rule, obſcrred i 
by ſuch reſiſtance. .. 5 Fea tut 
Now this experiment ſhews, that if two globes in motion po 
bear againſt equal portions of the yielding ſubſtance, the op- WW 
poſition, that ſubſtance makes to the motion of the globes, te 
will be the ſame in both, however different the veJocitics be, Met 
_— which they move. This the Dr. demonſtrates as id I 
ws. | In 
Let A and B be two globes of equal magnitude but of dif WW ir 
rent weights, which are equally immerſed into a yielding ſub- in 
ſtance : Suppoſe the velocities with which they move in their WW all 
preſent fituation, to bẽ reciprocally in the; ſubduplicate ratio WW rei 
of the weights of the globes; that is, let the ratio of the BW t 
weight of the globe A to the weight of the globe B, be dupl: 
cate of the ratio of the velocity of the globe B, to the weh : 
iſt 


city of the globe A: Since therefore. the ratio of the quant 
of motion in the — A, or of the farce with which it month 


to the quantity of motion in the globe B, or to the force wr 
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— eight of the globe A to the weight of the globe B and of 
denne ratio of the velocity of the globe A to the veltcity of the 
thun tber globe B; the force, with which the globe A moves, is to 


de force with which the globe B moves, as the velocity of this 


Pat. 

— lobe B to the velocity of the other globe A. But if the ſame 
bu . poſition be made to the motion of the globes, when th 
ear upon equal portions of the yielding ſubſtance, the effeck 
. e that oppoſition, while the globes enter farther into the ſub- 
eh ce by equal ſpaces, will be proportional to the time, in 
en hich the globes are moving thoſe ſpaces, or in which the op- 

J voſition is made, if we conſider thoſe ſpaces while naſtent, or 
«if. a their firſt origin; the effect therefore of rhis oppoſition will 
WW: reciprocally proportional to the velocity of each globe; 


ne: mely, the momentaneous loſs of force in the globe A will 
e to the momentaneous loſs of force in the globe B, as the 
velocity of the globe B to the velociry of the globe A; and 
he whole force of the globe A has been found to bear the 
ime ratio to the whole force of the globe B; confequently 
theſe globes, while they penetrate equa yu into the ſub- 
tance, loſe parts of their force, that dear the fame proportion 
to the wide and therefore, if their velocities be at any 


pon Wi 10 of 1 
r, that the forces or degrees of motion, with which they more, 
a, be reciprocally proportional to their velocities, the forces with 
el vbich they preſs, into the yielding ſubſtance, at equal inden- 


tures, made in the ſubſtance, will continue in the ſame pro- 
portion; and therefore, upon the theory of reſiſtance here 
ſuppoſed, when the whole force and motion of both theſe 
globes is entirely loſt, they will be plunged into the ſubſtance, 
at equal depths, 3 

Now whereas in the experiment of Polenus, the globes fal- 
ling from heights reciprocally proportional to their weights, 


in the ſubduplicate ratio of their weights, and the effect is in 
all caſes found to be what is here deduced from this theory of 
gy it is a ſufficient confirmation of the truth of this 
thecry. 5 | | 

Only here the Dr. ſuppoſes the glubes to be ſtopped by the 
whole refiſtance of the ſubſtance they move againſt 3 tho? 
ſtrictly ſpeaking, they are ſtopped only by the exceſs of that 
tehſtance above the action of gravity upon them: But be neg- 
its the conſideration of the action of gravity, that being * 
a ima 


ich that globe moves, is compounded of the ratio of the 


time reciprocally in the ſubduplicate ratio of their weights; 


firice upon the yielding ſubſtance with velocities reciprocalſy 
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ſmall in proportion to the reſiſtance, as will appear from iu 
lobes being much more ſpecdily ſtopped by this refiſtany 
14 ras would be by the action of gravity, if its force ven 
applied upwards ; for, by that force alone, the globes woul 
not be ſtopped, till they had gone over ſpaces, equal to it 
heights above the reſiſting ſubſtance, from whence they fel} 
which heights bear a great proportion to the depths into whid 
the globes in this experiment are immerſed in the yielding 
ſubſtance, as he found upon trial. Lo 5 
Thus, the Dr. takes it, the difficulties attending this expe 
riment may be removed: But as M. Leibnirz's opinion is de 
duced from it by means of this axiom, that effects are proper 
tional to their cauſes; ſo that here the effects being thought 
the ſame, the cauſes are concluded to be ſo likewiſe ; the hu. 
mentions an experiment, where this axiom may be more juſtly 
applied, than it can be in the preſent caſe, from which expe 
riment the received opinion may be proved: This experiment 


is mentioned by Polenus from Merſennus, tho tric . | 


ſomewhat rudely ; but has been often fince made in the folloy. 
ing manner; a weight is ſuſpended at one end of the beam of 
2 balance, and from a proper height is let fall upon the other 
end of the beam another weight, which by ſtriking there 
Mall raiſe the end, to which the weight is 1uſpended, to ſuch 
a height, as is juſt ſufficient to ſet free a certain ſpring; i 
then a different weight be hung in the room of the former, the 
height from which ho falling weight muſt deſcend, in order ty 
raiſe the extremity of the balance, to which this other weight 
is ſuſpended, to the ſame height as before, that is, high enough 
to ſet the aforeſaid ſpring at liberty, is found to be ſuch, thit 
the velocity, with which the falling weight ſtrikes upon the 


balance, in this latter caſe, will be to its former velocity, # 


the latter weight to the former, vide Grave/ande's Phyſt. 
Elem. Tom. I. p. 39. excepting only, that agreeably to whit 
Alerſennus himſelf remarked, when the weight deſcends fron 
conſiderable heights, an altitude, ſomewhat greater than this 
rule implies, is required to raiſe the other weight, as muchs 
is defired : But whether the bending of the arm of the bv 


lance, when acted upon with a confiderable force, or wheth! 


any increaſe of friction in this caſe, occafion the irregulati 
here mentioned, we need not ſtrictly enquire ; for, this ine 
oularity is ſtill leſs reconcileable with the new opinion than th 
regular effects of the experiment. Hence, therefore, we mi) 


{ce, that the very method of reaſoning, which being apple 
1 5 erlo⸗ 
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js the ſame with the ratio of the velocity of the globe A to f 
velocity of the globe B. But fince it is ſhewn, that the egza; 
the oppoſition made by the yielding ſubſtance to theſe globe 
triad ; and that one part of the effect of the oppoſition nay 
to the motion of the globe A is equal to one part of the ex 
of the oppoſition, made to the motion of the globe Zz u 
that another part of the effect of the oppoſition made x 
the motion of the globe A, to another part of the effect 
the oppoſition made to the motion of the globe B, is in q 
duplicate ratio of the velocity of the globe B, to the velecin, 
the globe A; one part of the oppoſition itſelf made to the n 
tion of the globe A will be to one part of the oppoſition agi 
the motion of the globe B, as the velocity of the globe A, tot 
velocity of the globe B; and another part of the oppoſition 1 
the motion of the globe A, to another part of the o Pofition i 
the motion of the globe B, will be as the velocity of the globe 
to the velocity of the globe A: So that when the globes he. 
upon equal portions of the yielding ſubſtance, the oppofitiaa x 
their motion will be in part as the velocity of the globes; ay 
in part reciprocally as their velocity. Hence becauſe the rei 
ing ſubſtance 1s of an uniform texture, the oppoſition to the m 
tion of either of the globes in its preſent fituation, and whe; 
moving with its preſent velocity, will be to the oppoſitia i 
would meet with in the ſame ſituation, if it moved with an 
other velocity, partly as the preſent velocity to that other vel 
city, and partly as that other velocity to the preſent. But byth; 
part of the oppoſition made againſt the motion of the glb 
which is directly as the velocity, the globe can never be wholh 
ſtopped ; for, upon the ſtopping of the globe, that part of the 
oppoſition to its motion will likewiſe totally ceaſe ; and cui 
quently, the weight of the globe will carry it farther down, un 
leſs the other part of the oppoſition againſt its motion prevent 
But, neither can this latter part of the oppoſition made to i 
motion be ever great enough to flop the globe; for, the degreed 
this oppoſition being reciprocally as the velocity of the glb 
when the motion of the globe is entirely taken away, it will be 
come infinitely greater than at any time, while the globe is 
moticn ; ſo that when the globe ſhould be ſtopped by this part 
the oppoſitien made to its motion, the oppoſition to the mot 
f the globe will become infinitely great; 1inſomuch, that ro dt. 
gree of force whatever could be able to impel the globe fartie 
into the ſubſtance; but this can nexer happen: Beſides, it 1500 
neceſſary to apply any fuch refined argument sgainſt this pan . 

| the 
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e refiſtance 3 it would be alone ſufficient to conſider, how un- 
aonable a ſuppoſition it 1s, that a reſiſtance ſhould increaſe, 
hen the velocity of the reſiſted body decreaſes. 
Thus may this experiment be made uſe of to invalidate that 
ry opinion it is brought to ſupport : But another uſe may 
cewiſe be made thereof; for it will ſerve to illuſtrate what 
ic great Sir 1/aac Newron has more than once hinted, vi. 
at the reſiſtance of fluids, ariſing from the tenacity of their 
ts, decreaſes in a leſs proportion than the velocity of the 
ſited body does. vide Philo/. Nat. Prin. Math. Prop. 
z. lib. 2. in Schol. Optics Qu. 28. P. 339, 340. tor, as this 
fiſtance bears a great analogy to the reſiſtance of the yield- 
g ſubſtances here treated of; ſo it is found, that the reſiſ- 
nce of theſe ſubſtances does not much depend upon the velo- 
ty of the body, againſt which the reſiſtance is applied. 

And thus we may ſee, how all experience conſpires in con- 
ming and ſetting forth that ſtupendious force of reaſoning, 
Which has enabled our great philoſopher moſt. ſurprifingly to 
arch out and diſtinguiſh the ſprings of natural operations 
work infinitely more difficult to accompliſh than even the 
rent improvements he has made in pure mathematics, which 
ere previouſly neceſſary in order to his ſucceeding in his re- 
arches into the knowledge of nature; for, in this laſt purſuit 
e has given proof, not only of # more unbounded inventior, 
han is required in the ſubtileſt geometrical ſpeculations ; but 
us alſo there diſcover'd the greateſt diſcernment and moſt 
anſummate judgment: Since in his philoſophical writings, he 
as never been once impos'd on by an hypotheſis, nor by any 
ther of the various fallacies, which my Lord Bacon in his 
Nom Organon has reckoned up as the cauſes, that had hin- 
jerd the improvement of the true philoſophy. 

Another very curious and weighty argument to confirm Sir 
aac Newton's ſentiments in relation to the reſiſtance of fluids, 
$28 follows. | © | 

Suppoſe pieces of fine filk or the like thin ſubſtances, ex- 
ended in parallel planes and fixtat ſmall diſtances from each 
her; then ſuppoſe a globe to ſtrike perpendicularly againſt 
be middle 4 the outermoſt of the filks, and by breaking 
hro them to loſe part of its motion: If the pieces of ſilk be 
f equal ſtrength, the ſame degree of force will be requiſite 
0 break each of then; but the time in which each piece of 
Ik reſiſts, will be ſo much ſhorter, as the globe is ſwifter; 
and the loſs of motion in the globe, conſequent upon its 
ireaking thro' each ſilk, and ſurmounting the refiſtance 
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thereof, will be proportional to the time, in which the gj 
oppoles itſelf to the motion of the globe: Inſomuch that the 
globe by the reſiſtance of any one piece of ſilk will loſe Hl yc 
much leſs of its motion, as it is ſwifter. But on the other poet! 
hand, by how much ſwifcer the globe moves, ſo many mig 
of the ſilks it will break thro' in a given time: Whence es 
number of the filks which oppoſe themſelves to the motion 
the globe in a given time, being reciprocally proportional t 
the effect of each filk upon the globe, the reſiſtance made u 
the globe by thele filks, or the loſs of motion the globe undy. 
goes by them in a given time, will be always the fame, 
Now if the tenacity of the parts of fluids obſerve the (ans 
rule, as the coheſion of the parts of theſe ſilks; namely, thy 
4 certain degree of force is eee, to ſeparate and diſume e 
the adhering particles, the reſiſtance arifing from the tetact 
of fluids muſt obſerve the ſame rule, as the reſiſtance of the 
filks; and therefore in a given time the loſs of motion a body 
undergoes in a fluid by the tenacity of its parts, will in il 
degrees of velocity be the ſame; or in a word, that patt 6 
the reſiſtance of fluids, which ariſe from the cohefion of tbei | 
parts, will be uniform. | ow 


An Account of the Falls of the River Niagara, taken Mom: 
Albany Oct. 10. 1121. from M. Boraflaw, a Native ber 
Canada; by Mr. Dudley. Phil. Tranf. N“ 31. p. 69. 

HE falls of Magaraà are a mighty ledge or precipicet 

ſolid rock, that lies a-croſs the whole breadth of Hebe 
river (a little before it empties itſelf into or forms the lik 


Ontario) and very ſteep. FER 
MM. Zoraſſawo ſays, that in ſpring, 1722, the Governor ol 
Canada order'd his own ſon with three other officers to ſurv) 
Niagara and take the exact height of the cataract, whici 
they accordingly did with a ſtone of half a hundred weigi 
and a large cod-line, and found it upon a perpendicular 8 
more than vingt et ſix bras. | 

This account differs from that F. Hennepin has given tif 
world of that cataract; for, he makes it 100 fathoms; an 


our modern maps from him, (as Mr. Dudley ſuppoſes) mutig.! 
it at 600 foot; but he believes Hennepin never meaſured i the 
and there is no gueſſing at ſuch things. (ah 
Upon Mr. Dudley's objecting Hennepin's account of taff 
falls to M. Boraſſaw, he replied; that accordingly every body 
had depended upon it as right till that late turvey. Up 4 


farther converſation he acknowledged, that below the eur, 
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Au : confiderable way, there were a great many ſtmall ledges 
the WY: fairs croſs the river, that lower'd it ſtill more and more, 
e l you come to a level: So that if all the deſcents be pur 
thee Peerber, he does not know but the difference of the water 


dove the falls, and the level below may come up to F. Henne- 
4's account; but the cataract, properly ſo call'd, is, upon the 
erpendicular, no more than 26 fathoms or 156 foot, which 
;2 prodigious thing, and what the world cannot parallel, 
nfidering the greatnels of the river; for, it is near ⁊ of an 
Ergliſþ mile broad, and very deep water. | 
| has been alledged, that the cataract makes ſuch a pro- 
lgious noiſe, that people cannot hear each other ſpeak, ar 
me miles diſtance ; but M. Boraſſawo affirms, that you may 
overſe together cloſe by it. „ 3 
[t has been poſitively aſſerted, that the ſhoot of the river, 
hen it comes to the precipice, was with ſuch a mighty force, 
hat men and horſe might go under the body of the river 
ithout being wet; this M. Zoraſfſaw utterly denies, and ſays 
be water falls in a manner right down. . 
What M. Boraſſaw farther obſerv'd was, that the miſt or 
ower (la brume) which the falls occafion, is fo extraordinary, 
to be ſeen at five leagues diſtance, and riſe as high as the 
mmon clouds: In this þr4me or cloud, when the ſun ſhines, 
there is always a glorious rainbow. : 
The river itſelf, which is there call'd the Magra, is much 
wrrower at the falls than either above or below; and from 
flow there is no coming nearer the falls by water than about 
ix Engliſs miles, the torrent is ſo rapid and withal ſuch ter- 
ale whirl-pools. | N 1 FL = 
M. Boraſſaw confirms F. Hennepin's and M. Kellug's 
count of the large trouts of thoſe Jakes, and he aftirm'd 
ere was one taken, that weigh'd 86 pounds, which Mr. Dd: 
ey 1s the more apt to believe upon the general rule, vis. that 
fih are according to the waters: To confirm which, a miniſ- 
kr afirm'd, that he ſaw a pike taken in Canada river and 
arried upon a pole between two men, that meaſur'd five foot 
o inches in length, and proportionably large. 2: | 
Mr. Dudley ſaw a cataract, three. leagues above Albana in 
be province of New Tork, upon Shenectada river, call'd the 
labves, not above 40 or 50 foot perpendicular: From theſe 
ls there alſo ariſes a miſty cloud, which deſcends like ſmall 
ain, and when the ſun ſhines, yields a beautiful fmall rain- 
oy, that moves as you move, according to the angle of viſion. 
lhe river at the Cohoes is from 40 to 50 rods broad; but then 
it 
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it is very ſhallow water; and he was told, that in a dry ſea 
the whole river runs in a channel of no more than 15 foot wid 

In his journey to Albany, 20 miles to the eaſt ward of Hadſuil ee 
river, near the middle of a long riſing hill, Mr. Dudley me 
with a briſk noiſy brook, ſufficient to turn a water-mill, hat 
| having obſerv'd nothing of it at the beginning of the hill, þ 
turn'd about and followed the courſe of the brook, till ; 
Iength he found it come to an end, being abſorbed and finkin WW 
into the ground; either running thro' ſubterraneous paſſage, Miſhaii 
or ſoak d up by the ſand; and tho' it be common in other pam 
of the world tor brooks and even rivers to be thus loſt; t Miſh: 
this is the firit of the ſort, he ever heard of or met with in Mor 
this country. 0 | 


An Account of the Muſcular Fibres in ſeveral Anina, 

and the Magnetic Quality acquir'd by Tron, upon ſtandiy 
Jer a long Time in the ſame Poſition; by M. Leewenhoeck, 
ez. p. 1 


M Leewenhoeck, upon viewing a — of the fleſh of! 
fat ox, as likewiſe the muſcular fibres of a cod-fjh 
and of a pearch, that were cut tranſverſely, could very di. n 
tinctly obſerve the great number of ſmall veſſels, that ran 
along the length of each fibre; and he has ſeen the fame in 
the muſcular fibres, taken from the hinder leg of a mouſe, and 
cut thro” tranſverſely. | 

M. Leewenhoeck had ſtanding before a microſcope ſome of 
the muſcular fibres of a fat ox, together with thoſe of a mouſe 
lying by them, in order to have as many eye-witneſſes as poſi 
ble of their being of the ſame ſize in thoſe two animals; and 
be uſed the ſame method in ſuch other of his obſervation, 
as were likely to appear incredible, letting the object lic . 
before the microſcope day after day, and ſometimes for whols 
years together, till it was eaten up by inſects. 

As to the ſmall fibrils, mentioned in a former Tranſactin, 
chat help to ſuſpend the zeſtes, it is to be obſerv'd, that eich 
of them conſiſts of exceeding ſmall veſſels, which run parallel 
to its length. 8 3 

M. Lee en boeck had likewiſe before his microſcope, a ſmil 
portion. of an ox's bone, in which might plainly be obſerr'd 
the veſſels which proceed from the bone and compoſe what Þ 
call'd the perioſteum, as likewiſe the openings of theſe veſſch 
the reaſon of whoſe appearing ſo plainly is, as he ſuppoſes 
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becauſe they are fijl'd with the medullary oil. 
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The iron croſs, which is ſuppos'd to have ſtood upon the 
ecple of the new church at Helft about 200 years, having 
deen taken down to be repair'd, and M. Leewenhoeck being 
nſorm'd by a certain foreign gentleman, that a piece of iron, 
hat has ſtood for a long time 1n one pofition, would thereby 
acquire a magnetic quality, he procur'd a bit of that croſs, 
about a ſpan long and a quarter of an inch thick, which he 
pplied both to a working needle and the needle of the com- 
vals, but without any effect upon either. 

' Some time after, M. Leexwenhoeck had brought him ſome 
ther pieces, looking like ruſty iron, that had been broke off 
om the bottom of the ſaid croſs, where it had been faſtened 
y four croſs pieces, bound down with iron, to an erect piece 
timber nine inches ſquare, and cover'd with lead in ſuch a 
manner as no wet could get to it. | | 

This ſeeming ruſty iron would take up, ſeveral needles 
hanging by each other; and it appear'd to have a ſtronger 
mzpnetic virtue than two loadſtones, he had then in his 
utody, and ſo hard that no file would touch it. | 
M. Leewenhoeck gave one of the largeſt pieces to a Enife- 
prinder, to grind, who was a long time about it, and com- 
plan d that it was harder than ſtce]. 


The Method of bending Planks in his Majeſty's Yards at 
Deptford, Sc. by a Sand-heat, invented by Capt. Cum- 
berland; y Mr. Cay. Phil. Tranſ. N* 3751. p. 75. 


HE place, where the planks lie to be ſoftened in the 


il: ſtove, is between two brick walls, of ſuch a length, 
and height and diſtance from each other, as is ſufficient to admit 


the largeſt or to hold a good number of the ſmaller ſort ; the 
bottom is of thick iron plates, ſupported by ſtrong bars 3 
under the middle of which are two fire-places, whoſe flews 
ary the fame towards the ends. | 

The planks are laid in ſand ; the loweſt about fix or eight 


ad and boards laid over all to keep in the heat; the ſand is 
moiſtened with warm water (for which purpoſe they have a 
wldron adjoining to the ſtove) and if the timber be large 
nd intended to be very much bent, ſo that it muſt lie long in 
ie ſtove, they water the ſand again, once in eight or ten 
bus. When it is judged to be ſoft enough, the fand is re- 
word; and the workmen carry away their reſpective planks 
o the ſeberal places, where they are to be us d, and having 


feſt 


ictes above the iron plates; they are well cover'd with the 


* 
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firſt nail'd a thin board upon the outſide to preſerve the phi 
from bruiſes, they fix one part in its proper place, and bti 
to the others, by any power they can molt convenicnt]y apph. 
This work ſeems to be performed with very great caſe; ng. 
withſtanding ſome were ſo knotty, that the builders aflur'd, 
they could not be brought to that curvature by the former 
methods. 'Fhe planks put in between others, very ExaQth 
fitted the ſpaces they had been cut for; and the workmen 
told, they had made no allowance for the ſwelling or ſhrinkin 
of the wood. | 

This method excells that of burning the planks over 4 
open fire, in ſeveral reſpects; particularly, that no part of the 
wood 1s deſtroy d, but remains of the ſame dimenſions, at left 
very nearly; a plank of the breadth of 16 inches being {aid 
not to alter above £, part of an inch; the edges of the plank 
are prelerv'd; and conſequently, the work muſt be mu 
firmer, and the calking laſt longer; the extraordinary : ſofinch 
of the wood, while it is warm, makes it 4 bend to any 
figure, neceflary in ſhip-building, which it holds very yel 
if they have occaſion to take it off again after it is cold: 
Whereas the plank, bent by burning, would ſtart, wha 
looſened; and could only be fixt to the timbers by ſuch 
force, as could overcome the reſiſtance, occaſioned by the 
{pring of the plank : It likewiſe adapts itſelf very readily v 
the ſurface of the timbers, if they happen to be uneven. 

The gun- deck ciamps in a ſhip « the ſecond rate; which 
are very large planks, and wont to be cut into ſhape, were 
bent and tw iſted in ſo peculiar a manner, as could not be ef 
fected by any other method: The whole operation is per 
torm'd with much Jeſs trouble to the carpenters, as well as i 
leſs expence ; and they hope the wood will be more durable; 
as is evident from the deep tincture the ſand receives, by 3 
conſiderable quantity of ſap coming out of the oak, while it 
in the ſtove ; and a large plank was obſerv'd by the workmet 
or officers belonging to the yard, to weigh ſome pounds kiz 
when it was taken out. 

A plank five inches thick requires five or fix hours to male 
it fit for bending ; and the time requiſite for others ſeems * 
be in a duplicate ratio of their thickneſs. 

Fig. 1. Plate VI. repreſents a plank in the buttocks of 2 ſecond 
rete, whoſe length from A to C is three foot, and chick 
AF four inches and 4; the end C of this plank. was bent 12 
13 inches from the ſtreight line AB, Fi 
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Fig. 2 and 3. repreſent ſections of the ſtove; A A the fire- 
laces; BB the aſh-holes; C C the flews under-the iron Pann 

ode two chimneys; E the place for the planks and ſand ; FH 
e two brick-walls; GG two inclined planes for the men to 

ind on, £c. when they put in or take out-planks, or water the 

nd; þþ the bo:tom of the ſtove, made of iron; 11 the grates 


| \ lay the fewel on. 5 


1 Account of two Caſes of Wounds in the Stomach; by 
Mr. James Field. Phil. Tranſ. No $391. p. 78. 


A Euſty young Negro in Antegoa, returning home about 
noon, went into his houſe, where ſeeing ſome ripe planta ins, 
cat of them heartily ; his father-in-law, about 60 years of age, 
ming to the ſame houſe Joon after, and finding the young fellow 
ad taken his plantains, gave him a moſt deſperate wound with 
s knife in the upper region of the belly, a vaſt gaſh being 
ade in the ſtomach ; inſomuch that the plantains he had eaten, 
rt thro' the wound, which was made ſtreight up and down. 
| The old man immediately fled for it; the young fellow's com- 
ions upon hearing what was done purſued him with bills in 
ir hands: The old man ſeeing them follow him in this manner 
d get ground of him, and ſuſpecting their deſign was to kill 
Im, pulled out the ſame knife, with which he had ſtabb'd the 
her, and gave himſelf as deſperate a wound, as he had given, 
im, and in the upper region of the belly, his ſtomach being 
lewile ſeen, only with this difference, that this laſt wound was 
anlrerſe or from left to right, the firſt directly up and down: 
ne old man was carried home and laid in the ſame houſe, 
bee che other l, 7, bd Mp 
This accident happened about noon, and the ſurgeon did not 
me to drefs them till between four and five; he ſtitched up both © 
cir ſtomachs and bellies, only leaving in each a ſmall hole for 
Ippuration: A fever ſeijed each of the patients; the old man 
as in greateſt danger; the fever held them about a fortnighr ; 
e wounds were brought to a good digeſtion, and in a month's 
me or thereabouts the young fellow went abroad; but the old 
an lay ſomewhat longer: They were both perfectly cured, and 
well ever after. | 
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An Account of an Impoſthumation in the Stomach, i 
Mr. Atkinſon. Phil. Tranſ. N“ 351. p. 80. 


M R. 4:kinſon had a patient, who had a large tumour on ie 
; upper part of her belly; it was hard and painful; hy 
did not alter the natural colour of the ſkin and was three monty 
in coming: He applied a warm gum-plaiſter, which in abou; 
fortnight's time brought it to a ſuppuration ; he then applied 
canſtic about the bigneſs of a ſhilling ; when the eſcar fell of 
he obſerved a ſolid kind of ſubſtance appear in the orifice; je 
laid hold of it with his forceps and pulled it gently towark 
him; upon which there thruſt forcibly out a quantity of it thy 
near filled his hand, and ſo he dreſſed it. Next dreſſing the fine 
ſubſtance appeared again, which on her ſtraining, Prced out 
twice as much as before : Mr. Arkinſon concluded 1t was the 
omentum, in which opinion he was confirmed by ſome other fir 
geons, to whom he ſhewed it: He ſtill doubted, whether the 
ſtomach was concerned in this caſe or not, till the next remon 
of the dreſſings; at which there ipurted out upwards of ; a pin 
of ale in a full ſtream, which was part of a pint the patient had 
drank a little before: Mr. Atkinſon now concluded the af 
mortal; however he ordered the patient to keep her bed, to le 
conſtantly upon her back and feed on things of eaſy digeſtion 
The greateſt part of what ſhe eat or drank came thro! the ulce 
for 8 or 10 days; ſo that he had no hopes of ever curing it, jt 
_— to his expectation in about fix weeks ſhe was perk 
cured. . 


An Account of the Quantity of Reſin in the Cortex Eleutheriz and 
by Air. John Brown, Phil. Tranſ. No 371. p. 81. mor 


R. Douglaſs having given an account (from the hiſtory M 
the Reyal Academy at Parts) of the cortex Eleuihtrie; 
and among other things having ſa id of it, that M. Boulduc hu 
by means of ſpirits of wine, gotten from an ounce of the bark 

five drachms of reſinous extract, there remaining three drachms 

of feces, and that Gentleman's account of ſome of the propet F 
ties of this bark being founded on the quantity of reſin, ſuppoſe 


to be contained therein; Mr. Brown propoſed to Dr. Doug! = 
and ſome other Gentlemen of . the Royal Sociery (who agreed vill . 7 ] 
him in believing, that ſcarcely any part of any plant whatſcert A 
would yield that quantity of refinous extract) to try the exp wh 


ment, which was performed in the following manner. al 1 


Hi 
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He took two ounces of pick'd bark and digeſted it in rectified 
ſpirits of wine, which was often decanted and freſh ſpirits put 
on, till the bark would yield no more tincture; the impregnated 


| ſpirits being evaporated by a very gentle fire; there was left two 


drachms of reſinous extract; the remains of this dried, weigh'd 


one ounce, two drachms and & ; the loſs this way is three drachms 
1 | | 


— 


and 2 · : | 
He boiled theſe remains in ſeveral waters, 3 they would no 
longer tinge the water, which being evaporated, yielded x 
drachm and a half of extract; the remains of this dried, 
weighed one ounce, and half a drachm ; the loſs by this method 
is half a drachm. „„ 
He took two ounces more of pick'd bark and boiled it in ſeve- 
ral waters, till the bark gave no more colour ; and then, upon an 
evaporation of the water, he had two drachms of extract; the 
remains being dried weigh'd one ounce and fix drachms ; here 


(the loſs was nothing, excepting ſo much as might anſwer in 


weight to the quantity of the menſtruum left in the extraft, 
which allowance muſt likewiſe be made in the other extracts. 

He digeſted the remains in rectiſied ſpirits of wine, till they 
no longer tinged the ſpirits; and by a very gentle evaporation, 
he found remaining one drachm of refinous extract: What was 
ft, when dried, weighed one ounce, two drachms, and a half; 
in this the loſs was two drachms and a half. | 

The difference in the quantity of extract, obtained by theſe 
tuo different methods, is but half a drachm; and the medium be- 
tween them, upon putting together the ſeveral extracts, made 
with ſpirits of wine and water, is in the whole but three drachms 
and 5. But the extract made with ſpirits of wine alone is no 
more than two drachms from two ounces of the cortex, inſtead 
of 10 drachms, which it ſhould have yielded according to 
M. Boulduc. 


An Account of the new Method of Cutting for the Stone; by 
Mr. Douglas. Phil. Tranſ. Ne 371. p. 83. 


VER ſince Mr. Douglas could reaſon upon the cauſes of 
the tediouſneſs and bad ſucceſs of the common methods of 
cutting for the ſtone, he concluded they were principally owing 
to the natural ſtructure and ſituation of the parts concerned. 
Therefore, he began to conſider, why that operation might net 
performed the highway, ſo frequently mentioned by authors, 
it never approved of by any, excepting the moſt ſagacious of 
al ſurgeons, Fy. Roſſetus, who, he thinks, has either been very 
| A a 2 „ Ke 
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little read, or very ill underſtood, elſe this operation had not hw 
ſo long a ſecret. | ; 
After making ſome experiments on dead bodies, Mr. Dugi 
was convinced the ſtone might be extracted that way with a g 
deal leſs trouble than in the common way; and he was perſuad 
the wound would heal again, by the great number of autheny 
inſtances of accidental wounds in the ſame place being ſpeedh 
and firmly cured ; and therefore he reſolved to make the exp 
ment on the firſt patient he could meet with, which was in Y 3 
cember 1719, and then he proceeded in the following manner, pitt 
The patient was placed flat on his back on a table, with a pi 
low under his head; then his wriſts and ankles were faſtened 1 | 
gether, with ſtraps ; then he ordered one aſſiſtant to his being 
another to each of his ſhoulders, two te the penis, one of ul 
was to manage the ligature and the other the præputium, and aer. 
to each knee, to hold them as faſt and firm as poſſible, - | 
The patient and aſſiſtants being thus placed, the operation ing 
fiſts of three parts. 3 
T. In filling the bladder, which is done thus; paſs the cate 
ter, as repreſented by Fig. 4. Plate VI. then draw out the ſtit 
Fig. 5. then order the ligature-affiſtant to caſt the ligatur 


cc 
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be 


which is a ſkein of filk, round the penis, above the glans; the 1 
fix the key Fig. 6. to the head of the catheter Fig, ), to kelp" 
it ſteady, while you ſcrew on the ſyringe Fig. 8. then ſcrew e 
ſecond part of the ſucking pipe Fig. g. to the firſt part Fig, 1g 115 
then order the penistligature to be ſtraitened and the præpitiu and 
aſſiſtant to gather the præputium up about the catheter andt thic 
hold it as cloſe as poſſible ; then order the water, being a lit the 
warmer than milk, to be clapp d under the ſucking pipe; clo. 
draw up the water into the ſyringe and thruſt it into the bh! 
at leiſure, and repeat it till the bladder be fo full, that you one's 
perceive its tumour thro' the abdomen (at which time you m Hor 
alſo obſerve the penis above and the præputium below the er 
ture, very much ſwelled and the patient in a great deal of p 
which is a certain fign that there is enough injected; then vu nc 
draw your ſyringe and catheter together, taking particular ut 
that your Penis-afliſtants ſtraiten their gripe, leaſt the water ſhow he 
follow the catheter, which would undo all. 2 rub 
| 2. In making the inciſion, which is done thus; order the ms Wh 
aſſiſtants to turn the penis towards the anus, that fo their hag” 
may be the more out of the way, then take the firſt knife, e ; 
ſented by Fig. 11. and cut at leiſure and with a fteady bene p! 


from near the upper or lower part of the tumour of the bld 
je Ss | accord 


t beg 
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cording to the computed bigneſs of the ſtone, down to the os 
bis and exactly in the middle: When you are got a little mote 
han half way thro' the abdominal muſcles, take the ſecond knife, 
s repreſented by Fig. 12. clap its back on the middle of the os 
dis, then run its point down towards the ſphincter, till you get 
to the cavity of the bladder, which is diſcovered by the iſſuing 
at of the water; then run your knife along very quickly towards 
he fund of the bladder, as far as 1s — "a3, Wy 
z. In extracting the ſtone, which is done thus; before you 
zithdraw your knife, introduce the fore and middle fingers 5f 
our left hand, between the knife and the os pubis, into the blad- 
er; then withdraw your knife and thruſt the fore and middle 
gers of your right hand into the anus, and raiſe the ſtone 
owards the wound, and ſo you will eaſily catch hold of it (tho” 
erer ſo ſmall) with your fingers which are in the bladder, then 
tract it with the ſmalleſt end foremoſt 3 then introduce your 
ingers again, to ſee if there be any more ſtones, which are to be 
xtracted as before. | 47 
Then take a needle and thread and make one ſtitch thro” the 


ſin, in the middle of the wound and tie it pretty cloſe ; then 


ndo the ſtraps and carry the patient to bed, 


The patient being put to bed, Mr. Doug!as laid a pledget, 


med with balſam over the wound and a bit of ſticking plaiſter 


ver that; then he embrocated all the abdomen, ſcrotum and pe- 
1s, with warm Ol. Chamæmel. then he applied over the dreſſing 
and all the abdomen an emollient poultice, ſpread almoſt an inch 
thick on ſoft flannel ; then he turned a ſwath, a little broader than 
the patient's hand, once round him and pinned it on the poultice 
cloth, juſt tight enough to keep it on. „ e 

As ſoon as the patient was dreſſed, Mr. Douglas gave him an 
opiate (for nothing is ſo proper as reſt) ſuch as this R Ag. Cinnam. 
Hord. ii. Laud. biq. gut xv. Spr. de Mecon. 511 which may be 
creaſed or diminiſhed, as the cafe requires. ba xl | 

Next evening Mr. Douglas took off the poultice and dreſſing 
and cut the ſtitch ; then fomented the wound and all the abdomen 
vith ſtupes, wrung out of Ag. calc. and freſh urine, as warm as 
he could bear it; then dreſſed the wound as before; then he 
rubbed all the /crotum, penis and groins with unguentum album, 
to _ their being ſcalded by the urine, which flows from the 
wound. . | | 


* 


a plentiful di geſtion. 
Aſter 


The wound muſt be dreſſed twice a day at leaſt, till you hare 
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Aſter every dreſſing the ointment and oil was uſed, ay he 
directed. | ;", 
There is little variation in the dreſſing of the wound, exe 
ing what is common in others. 5 | 6 
The urine flows always thro' the wound, till t he wound of 4 
bladder be cured, which is ſooner or later according to the q 
ſtitut ion of the patient. = boy ER 
When the urine begins to come the right way, it pains x 
.Tealds the patients much after the ſame manner, as when they 1 
the ſtone (which is occaſioned by the contraction of the ura 
' that has been ſo long uſeleſs) but it never laſts above a day orty 
and then they make water with the ſame caſe and freedom, 
any other perſon. 
The patients ſhould not be forced to go to ſtool under fu 
ſeven days, unleſs there is ſome particular reaſon for it; becay 
ſtraining to go to ſtool injures the wound. ” | 
They ſhould never be taken up, excepting to get their he 
made, till the urine come all the right way, becauſe it mal 
them fick and faint ; and conſequently hinders the cure of H 
1 wound. | 85 
| Cold is to be avoided as the peſt, becauſe it puts the patka 
| to a great deal of pain either to ſtifle it or to cough out. 
N. B. IF a flexible catheter could be paſſed and kept in th 
| Paſſage without pain, it would very much haſten the cure of th 
| wound. EY: 3s | 
Mr, Douglas performed the operation for the firſt time Dez 
ber 23. 1719 upon a boy between 16 and 17 years of age, a 


in five week time he was perfectly cured. 
The ſtone was of the figure and bigneſs, as repreſent 
[; . 
= He made the ſecond operation on the 12. of May 1720, on: 
1 boy 7 eight years of age, and in fix weeks time he was pert 
cured. | 2 


The ſtone was of the figure and bigneſs, as repreſented iy 


F Fig. 1 4 : : | ; 
| The third patient was but three years of age and was cut ul. 
| Auguſt 1720, but died of convulſions about 15 hours after tix 
operation. | | 
Fig. 15. repreſents the form and bigneſs of the ſtone. 
The fourth operation was made March 23. 1720-21, upon 
=_ boy about 14 years of age, and in four weeks afterwards he wi 
=_ perfectly cured. I 
Fig. 16. repreſents this ſtone. 
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bci la this patient Mr. Douglas made a ſmall wound in the perito- 
| um, thro' which he obſerved the guts to preſent, but he puſhed 
em back with his finger and then ſtitched the ſkin, and there 
15 no farther inconveniency by it. | 
This high operation may be performed with equal ſucceſs on 
ales, when the ſtone is large; but if it be Yao ſmall, the 
mmon way of extracting is very good. or 
From all which Mr. Douglas concludes in the words of the 
imitable Roſſetus. 

Poſt h&c nemins dubium eſſe debet, novam hanc noſtram cyſto- 
iam, verere 4118 tot doctiſſimorum Chirurgorum cyſtotomss 
im periculoſa, ut eam aggredi vel ipſe Hippocrates Chirurgin 
irurgotatos meruerit) & leniorem & tumorem babers. 


N Account of a Parhe lion obſerved in Ireland; by My. Dobbs. 
Phil. Tranſ. N* 372. p. 89. 


ARCH 22. 1721-22, About + an hour after five in the af- 
ternoon nearly; Mr. Dobbs, being in the fields about Caſtle 
holůös in the county of Antrim, oblerved a diltmguiſhable par- 
lion, the ſun being near W. about an hour high, the wind and 
otion of the clouds about N. and by E. the ſky obſcured in ſe- 
ral places with light clouds, and the ſun entering into one ſome- 
hat more watery, yet ſo as to diſtinguiſh its diſk : At firſt ap- 
ared below the ſun, breaking out of the cloud, ſuch rays as 
e uſually obſerved in an evening, in a ſky interſperſed with 
onds, In a little time appeared at the ſame height with the ſan, 
near as Mr. Dobbs could conjecture (having no inftrument) a 
minous ſpot, about four times the Jargeneſs of the ſun's diſk, 
nd about 30 degrees diſtant from the ſun to the ſouthward, 
hich was covered with the lively ſhades of red and yellow on 
ie fide next the ſun, and increaſed in ſplendor (fo as ſcarce to be 
ddured by the naked eye) till it exceeded the ae arp of the 
in, which was then under a thin cloud, ſo as eafily to perceive 
is diſk : After this had appeared about three or four minutes, 
Ir. Dobbs, perceiving it to be a real parhelion, began to look 
out for the halo they generally appear in; and as he obſerved 
me rays like a glory to point upwards from the ſun, he ſaw in 
boſe at the ſame diſtance (being as near as he could conjecture 
bout zo degrees perpendicularly abore the ſun) the colours of the 
fl appearing as in the luminous ſpot ; but inſtead of finding it, 
5 he expected, in a .circle ſurrounding the ſun, it was inverted, 
ct not circular, but forming an obtuſe angle, the point being 
towards 


of 6 
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towards the ſun. He then looked towards the northward of t 
Jun, and as the cloud, which was thicker on that fide, moved ſo 
therly, a luminous ſpot began to appear at the ſame diſtans 
from the ſun as the other, and in the ſame parallel of altitud 
which had the ſame colours towards the ſun, and inereaſed i 
brightheſs, but did not come up to that of the other ſpot, ye 
was as luminous, as the fun then appeared; this ſpot was vey 
Lttle bigger than the ſun's diſk. As the cloud moved on, till 
came to about 60 degrees to the ſouthward of the ſun, and y 


degrees from the ſpot, at an equal height there appeared analy 


ſpot, tinged with the colours of the rain-bow ; the whole ap 
arance laſted 4 of an hour. The reaſon of Mr. Dobbs nu 
ſeeing the halo's, which generally appear with them, was, th 
there was a good deal of clear ſky above the ſun, and the clay 
too thick be low it. e | 
A Fig. 17. Plate. VI. repreſents the place of the ſun, being 
nearly weſt about 12 or 13 degrees above the horizon, about u 
hour before ſun-ſet; B the luminous ſpot, being about zo de. 
grees to the ſouthward of the ſun, as near as Mr. Zobbs coll 
compute (having no inſtrument to take the angle) and in the ſany 
parallel of altitude, the {pot was not ſo well defined as in ih 
Fig. being more imperceptibly ſhaded off in the cloud, the tuo 
jemicircular lines next the ſun were thoſe tinged with the colour; 
that neareſt the fun being of a deep ſcarlet ; the inner one a deg 
yellow, both the colours being ſoftened, as they fell off from the 
jun; all the reſt of the ſpot being an intenſe light, ſo as tl 
naked eye could ſcarce bear it; C the other ſpot to the north 
ward, which appeared ſome time after that, marked B, bein 
not quite ſo large, nor the colours ſo intenſe, but diſpoſed in the 
ſame way, thoſe next the ſun being red, the next yellow and tix 
relt white; D a ſpot in the cloud, as it moved ſoutherly, til 
come to about 60 degrees diſtance from the ſun, which had th 
colours as 1n the other ſpots; that next the ſun being red, tht 
next yellow, but much fainter than in the parhelia ; E the ap 
pearance of two ſegments of circles, at about the ſame diftanc 
from the fun, as the parhelia, being perpeudicularly above 1 
the colours being faigter than in the parhelia, but diſpoſed ti 
ſame way; the lower lines next the ſun expreſſing the ted ad 


the upper the yellow. 


The colours at D and E, as they were not ſo intenſe, 'neithe 
were they quite fo broad, as thoſe at B and C, the two colour 
being added together were about + of the diſk at B, and the 


colour; 


* 
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[Jours in the ſame proportion at C; the diameter of the parhe- 
on at B being about double the apparent diameter of the ſun, 
« near as Mr. Dobbs could compute. | - 
The centers of the ſegments of the halo's, marked E, if not 
the parhelia, were very little below them. . 
| Below the ſun and parhelia the cloud was too thick to diſco- 
er any thing thro” it; and above them, till near the ſegments, 
varked E, the ſky was ſerene and nothing obſcured ; but at E, 
here the rays, which pointed upwards from the lun, termi- 
ated, it appeared hazy and ſo thitk as to geflect the colours. 


11 Account of the Particles of Fat; by A. Leewenhoeck. 
Phil. Tranſ. Ne 372. p. 93. 


IN a former Tranſaction M. Leewenboeck affirmed, that the 
| matter, called meal or flower in wheat, rye, barley, oats and 
n all forts of beans, is ſhut up, as it were, in little cells, ſepa- 
ted from each other by thin membranes, and theſe thinneſt in 
peat, : | | 

In his enquiries into what is called the perioſteum of an ox 
r ſheep, M. Zeewenhoeck often broke in pieces the fat particles 
hereof, and as often viewed them thro a microſcope; a few of 
hem he likewiſe placed upon a clean glaſs-plate and afterwards 
eld the ſaid glaſs- plate over a coal fire or the flame of a candle 
o long, till they were all melted. and reduced to a liquid mat- 
er; ſo that not only the fat, which was ſhut up in the ſkin or 
ellicle of the fat globules, but Iikewiſe the pellicle itſelf was 
educed to a fluid matter; and thereupon bringing it immedi- 
ttely before his eye and viewing it attentively, he perceived, 

hen the melted fat was cold, that different ſubſtances were in- 
lokd in the ſaid fat globule; there appeared a vaſt number of 
xceeding ſmall coagulated particles, and the reſt of the parts, 
f which the fat was compoſed, lay in one ſmooth and even 
lubſtance; and he has been conſidering, whether there might 
not be incloſed in ſuch a globule of fat, ſo many little cells and 
partitions, as we obſerve in a ſmall grain or ſeed; but if this be 
lo, it will remain concealed from our eyes. 

Having again carefully viewed theſe coagulated globules of 
lat, ſeveral of which form one ſmall bubble, M. Zeewenhoeck 
Often imagined, that he obſerved each of the {aid ſmall particles 
provided with ſuch a tranſparent dent, as he before affirmed, 
the mea] globules of wheat to be furniſhed withal: From 
which obſervation he concluded, that fince we find, the great 
Creator of the univerſe has formed all his creatures a lmoſt in 

Vor. VII. 5 B b the 
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the {ame manner; and that there grows no plant what 
. whoſe ſeed is never ſo ſmall, but there is incloſed in it the ſu 
ſort of particles, as is found in larger ſeeds ; and tho' they if 
fer in magnitude, yet that they are analogous to each other; 
may eaſily imagine, that a fat globule has a bark or pellicl, f 
well as any ſeed, as has been often obſery d that they y 
furniſhed internally with particles, analogò q to thoſe of f 
ſeeds, called wheat, oats, c. and tho* we r&pder fat fluid! 
the help of fire, yet will the ſmall particles, incloſed in þ 
fat globules, again reaſſume their former figure, as M. Ter 
hoeck formerly ſaid. © - : 
Nay, he fancied, tho' it did not appear to his fight, thy 
each fat particle is furniſhed internally with little cells, like tz 
ſeeds or fruits of plants. | 
A butcher having killed a fheep of an uncommon fize, weigh 
ing 140 pounds, excluſive of the fat, which weighed , 
pounds; ſo that the whole ſheep weighed upwards of 1y 
pounds; M. Leewenboeck procured a piece of the fat, th 
grew about the kidneys, imagining, that its fat particles woul 
be of a coarſer grain than thoſe of ordinary ſheep; for, 
often obſerved that the bigger an ox was, the larger were the f 
particles, and that there are not any two of the ſaid partickd 
one and the ſame figure, being comprefled by other panic 
with which they are ſurrounded, as M. Leeꝛvenhoeck frequenh 
obſerved; ſome few of which are repreſented in Pig. i 
Plate VI. between A B CD. . 
Now when we meet with one of theſe little bundles of fi 
particles, as has frequently occurred, in which the fat partic 
were four times this thickneſs, M. Zeewenhboeck imagined, thi 
ſuch fat particles cannot be produced out of one ſingle adipd 
veſſel ; but that out of ſuch a veſſel ſeveral fmall ſprigs iſle 
forth, and out of each of thoſe ſmall ſprigs proceed others fill 
imaller ; and that out of theſe particles one large fat particle 
formed like a bunch of grapes. - 
Nou he cut off with a razor the fat in ſeveral places of 
larger piece, as thin as poſſible; laying the thin ſlices upon f. 
veral glaſs- plates, he put them upon a coal-fire, ſo as to cauk 
them to melt; upon which immediately viewing them with: 
magnifying glaſs, he obſerved he pellicles or membranous coat 
of the fat globules, lying among the melted particles; andu 
the {aid particles there was nothing to be perceived but a limpil 
matter, lurrounded with ſmall air. bubbles: But when the {at 
was congealed, but very little of the membranes _ be 
— obſerre 
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-rved, becauſe they were covered with the particles of the 
with which theſe pellicles or membranes had been be- 
filled. 
Fig 18, repreſents between EFG H a few of theſe pelli- 
; of the fat globules. During the ſaid obſervation he at- 
tively fixed his eye upon the fat particles of the ſheep, 
t had been melted and were again coagulated; and he 
ld not but judge, that the faid particles, which were ex- 
ding ſmall, were analogous to that internal matter, with 
ich ſome of the ſmalleſt little ſeeds are furniſhed ; and in 
reat many of theſe exceeding ſmall particles, he could in 
ar weather diſcover ſome tranſparency. 
Moreover, he cut flices of the fat as thin as poſſible; yea 
thin, that five or fix of them did not weigh a grain, and 
ut them into a little water, in order to try whether he 
F thereby make any farther diſcoveries, with reſpect to 
ſmall particles of fat; but to no purpoſe, only he ob- 
red floating upon the water very ſmall particles of fat, 


at were coagulated in a ſpherical figure, and the very 
lect of them was no bigger than a grain of ſand: He 
e eed theſe particles upon a glaſs-plate, and viewing them 
aan a microſcope, he obſerved the abovementioned figure, 
ich plain as before; and other fat particles ſeemed to be of a 


ferent figure. 5 

Pig. 19, repreſents between IK LM one of the ſaid par- 
es, coagulated on the water, that was not very conformable 
h the other melted fat particles; for, all the particles did 


melt nor were all extracted by the water, but coagulated 


tau eon in ſmaller and larger globular particles; and upon 
role ng out the remainder of the thin flices of fat, that float 
Nie on the water, and viewing them with a microſcope, he 
til nd that ſeveral of the fat particles appeared entire to the 


; and whereas they were before very ſmooth and even in 
ir ſides, they were now changed into rough and uneven 
ticles ; ſo that one would be apt to think, that there were 
o different ſorts of particles in the fat, and that one ſort 
ited more eaſily than the other. | 

Now in order to get theſe melted particles of fat out of 
> water, without altering them, M. Zeewenhoeck made uſe | 


iu * round glaſs, with which he ſkimm'd the ſurface of the 
per; by which means ſome of the coagulated particles 
uk to the glaſs: Moreover, he again melted ſome of the 
be particles, which had been coagulated upon the water, 
ed b 2 | over 


196 MEMOIRS f the 


cver a coal fire, as they lay in the water; and whey th 
were again coagulated, upon viewing them with a mir 
ſcope, he found the {mall fat particles ſtill ſmaller thanthy 
that were mclted out of the water. | + a 
In this laſt obſervation he was ſurpriſed at the inconceingl 
number of veins and membranes, that were diffuſed th 
the fat, as allo of the ſeparated fat particles, involved in th; 
ſeveral membranes. 1 2380 
After thus cutting off with a pair of ſciſſars ſome piece; 
the caul, or net ſpread over the hinder quarter of aſuckiy 
lamb, upon which there was little or no fat, and placing 
them before a microſcope, he obſerved again, that the 
particles, where there were very few of them included 
tween the membranes, were of a more globular figutethy 
in other parts, where a good many lay together, and thai 
other places they were preis'd or bruis'd, which he ſupp 
was occaſioned by the butcher's ſqueezing the caul in ths 
«rf with his fingers; and in another place the fat parick 
ad been ſo torn in pieces, that he could obſerve nothing x 
maining but the ſkins of the fat globules. BI 116-7 
| Moreover, he obſerved that the fat particles had ſuch 
pinch or dent in them, as M. Zeewenhoeck ſhewed wer 
the globules of flower of wheat; from which he was cn 
firmed more than before in his opinion, that the fat globul 
might be ſeparated entirely or in part, from the pellicle wit 
which they are ſurrounded, by opening the dents with 
breaking the pellicle. | 
Then he took off the thin membranes, which encompiſſe 
the fat particles, and viewing them with a microſcope, l 
obſerved, that the fat particles had imprinted a round 
figure on the membranes, inclining to a hexangular oe 
which was an agreeable ſight ; but in other parts they vel 
of an oval figure. | 1 
Morcover he took a flat fiſh, called a plaiſe, and taking 0 
the fat which adhered to the veſſels, or bones, he viewed 
with a microſcope and obſerved; that the far particles wet 
of ſeveral ſizes; and ſome ſo ſmall, that he judged, that « 
of the ſmalleſt were no bigger than one large fat globuk 
and moreover he obſerved, that ſeveral of the fat globule 
had ſuch a dent in them, as we find in the meal or flower 
thoſe little white beans, called French or kidney beans. 
M. Leewenhoeck, taking a little of the fat of a per 
which was 9 or 10 inches long, and viewing it with a * 
; cope 
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ope, could not diſcover any fmall particles therein, nor any 
ernal dent, as he had obſerv'd in the fat of a {mall plaiſe. 
After that the fat of a perch had lain an hour or two upon 
e glaſs, he view'd it again and obſerv'd, that the particles 
ere become ſmaller; and that the pellicle of the fat parti- 
es, which was ſtill beſet with ſome, was ſhrunk or wrinkled, 
it were; and the fat that had burſt out, lay about the fat 
ticles, and was ſo fluent and tranſparent, that no parts 
uld be diſcover'd therein. . 

from this obſervation M. LZeewenhoeck began to think, 
Ihether each of theſe fat particles was not furniſhed with an 
ice or hole, out of which the fat might be protruded at all 
mes, as often as the parts of the fiſh ſtood in need of nou- 
ſhment, without laying quite open the pellicle of the fat 
lobules; for, we-conſtantly find, that when the eggs of the 
ch, called the roe, increaſe in bulk, its fat decreaſes; yea, 
p ſuch a manner, that when the ſaid eggs are arriv'd at their 
tmoſt bigneſs, there is ſeldom or never any fat to be obſery'd 
n the inteſtines of the fiſh, 


u Account of a new T/and raisd out of the Sea near 
Tercera; by Mr. Forſter. Phil. Tranſ. N* 572. p. 100. 


OHN Robinſon, maſter of a ſmall pink-ſnow from Yi. 

N cataqua in New England, arriv'd at Tercera Dec. 10 
120; at 17 leagues diſtance, bearing 8. E. from the ſaid 
land he obſery'd a fire break out of the ſea ; Dec. 18. he got 
nder fail at 12 o'clock at night and ſtood from Angra 8. E. 
e next day at 2 o'clock in the afternoon, he made an iſland 

il fire and ſmoke; he continued his courſe, till the aſhes 
{Il all night on deck like hail or ſnow ; he bore from it, the 
fre and ſmoke roar'd like thunder or great guns; at break of 
ay he ſtood towards it again; at 12 o'clock he had a good 
obſervation, two leagues ſouth from it; he ſail'd round it and 
o near, that the fire and matter it threw out, had like to 
have done him damage; in which conſternation all betook 
demſelres to prayers, being in danger of driving aſhore ; 
ten a {mall gale ſprung up at 8. E. and carried them clear 
totheir great joy ; the breeze was accompanied with a ſmall 
Nower of rain, which caus'd a great duſt to fall on deck; 
wth the ſaid breeze he ſtood away for Tercera: The Gover- 
wor inform'd him, that the fire broke out Nov. 20. 1720. in 
ne night, and that the prodigious noiſe it made, caus'd an 
terthquake, which ſhatter'd feyeral houſes in the town of 
| | Angra 
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happen'd in the day-time, May 18. 1722, between the hour: 


rais d two yards at leaſt in perpendicular height above what 


a great deal of cloth gone: Fifteen perſons were drowned; 


upwards of 20 miles off. It tore up the dead out of their 


Angra and places adjacent. Prodigious quantities of pymig, 
ſtones and half broil'd fiſn were found floating on the ſea fy 
ſeveral leagues round the iſland, and abundance of ſea-fowl 
hovering about it, | | | 
Mr. Forſter was inform'd by an acquaintance, that inhy 
aſſage from Cadiz to London the latter end of April 11, 
be obſery'd the ſea from cape Finiſterre, almoſt to the cho 
of the channel, cover'd with pumice-ſtones, ſome of which 
he gave him. 


The Effects of a violent Shower of Rain in Yorkſhire; þ 
Mr. Ralph Thoresby. Phil. Tranſ, N' 372. p. 101. 


H E daſhing (as they call it) of two large watery cloud 

1 upon the hulls, occaſioned an inundation at Ripondy 
near Halifax; whatever was the more immediate cau{ 
thereof, the effects were diſmal and ſo ſudden, that tho' i 


T 


of tour and five o'clock in the afternoon, the people could nt 
fave their lives. By the modeſteſt computation the ZBeck wy 


was ever known before, which may be eaſily conceiv'd by the 
fituation of the place, implied in the termination den, which 
Hgnifics a deep valley between pretty ſteep hills on each fide, 
Fontes in convallibus Pſ. 103. 2. is in the Saxon verſion render 
pilap on denum; and Valley of Tears, P.. 83. 6. dene veoh 
Several houſes, four mills, (according to ſome fix) 9 ſtone and 
10 or 11 wooden bridges were carried down by the flood, and 
the wheels, dams and ſluices (or goits as they call them in 
Yorkſhire, from the verbal noun xeoran fundere) of molt of 
the mills, that were left ſtanding, broken and damaged, and 


ſeven out of eight in one houſe were either kill d by the fil 
of it or drowned. So 

The rapidity of the torrent was ſo violent, that it took 
down the north fide of Riponden chappel and carried of 
moſt of the ſeats. The Rector of Caſtleford inform'd Mr, 
Thoresby, that ſeveral goods were carried down ſo far, tho 


graves: It ſwept away all the corn- land as deep as the plough 
had gone: Some perſons ſav'd themſelves by forcing a wif 
out at the roofssof their houſes, and fitting upon the ridges 
till the flood abated. | | 


ee. 
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That day Mr. 7 horesby had a ſmart thunder-ſhower upon 


e moor, as he was coming home, 


„ Account of a new Experiment made with the Blood of a 


Perſon dead of rhe Plague; by Dr. Couzier. Phil. Tran. 


| N*? 372. P- 103. 5 


nd 3 N the firſt of April 1722, Dr. Couzier took a quantity 


of blood from the body of a perſon dead of the plague, 
d mix'd it with warm water; which mixture he attempted 
)ioje& into the craral vein of a dog, but the end of the 
ringe * two large to enter the vein, the experiment did 
t ſucceed. N | — | 
Upon this he laid ſome of the ſame infected blood upon 
e wound, and cover'd it with a dreſſing, which the dog 
t off in the night; next morning he found the dog had 
d his wonnd, and that he refus'd his food; towards night 
began to bemoan himſelf, and gave ſigns of approaching 
ath; next morning he found him dead, the wound being 
nfderably ſwell'd and gangren'd, as alſo the edges ro 
e ſwelling. „ 5 
Upon opening the body, the liver was found ſomewhat 
rer than uſual, with ſpots of a livid purple, as in the 
dies of perſons dead of the plague: In the ſtomach was 
und a quantity of black coagulated blood, of the ſize of a 
n's egg; this in all likelihood was what he had ſwallow'd 
jon licking the wound, The heart was very large, with 
black grumous blood in the ventricles, and the auricles were 
md blackiſh and gangrenous. 


1 Account of an Experiment made with the Bile of 
Perſons dead of the Plague; by Dr. Deidier. Phil. 


Tranſ. N* 372. p. 105. 


WO dogs were made to ſwallow a pretty args quan- 
_ of the bile taken from the bodies of perſons dead 
the plague, % | 
Upon this the dogs appeared heavy and melancholy, refus'd 

eir food, and made water very often, eſpecially when they 
ae any ways diſturb'd ; their urine was thick, and very 

ud, and their groſs excrements tinged with the black and 
tenh bile, they had ſwallowed. But in a few days 

le accidents went off, and the dogs perfectly recover d. 


Obſer- 
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Obſervatiens on a Fœtus, and the Parts of Getterni 
of a Sheep; by M. Leewenhoeck. Phil. Tranſ. Nez 
p- 151. | 5 ö 
| AN ewe, which within two years time had twice lam 
| happen'd to be cover'd by a young ram about 20 wel 
old; about five days after the ewe was kill'd; and out of hy 
belly 28 pounds of fat were cut; but obſerving, upon oye 
ing her, that the uzerus was four times bigger than ordingy 
the butcher brought it, together with the 0varia to M. J 
2wenboctk, aſſuring him, it was not quite five days finceth 
young ram had cover'd the ſheep, and that there waz y 
other ram thereabouts. OY bg 1 

M. Leewenhoeck began firſt to try to penetrate with d 
970 of a ſmall pair of ſciſſars into the urerus from the vygin 

ut he found it fo cloſe, that he could not; therefore, h 
cut a piece off from the uterus, out of which ran a > 
water, and within it lay the f@rus with all its coverings; 
ſpread this upon the back-fide of a china tea-diſn, and find 
{ihe it {till contain'd more water, he made a ſmall incifiony 
drain it, and to let it dry, that he might obſerve it the ht 
ter; he could plainly ſee the vertebræ of the neck and bach 
as alſo the joints of its ſhort tail; he likewiſe thought þ 
{aw the eyes; but when it was quite dry, he could not d 
ſerve its back-bone ſo well as before, when it was moiſt, th 
the defigner ſaw the bones of the back very diſtinctly. 
Leewenhoeck's deſign in drying it was to cut it in ſmall lie 
in order the better to obſerve the internal parts; for, it v 
ſo exceeding ſoft and tender, when moiſt, that with the le 
touch its parts would be diſorder'd and confounded: The 
fore, he cut this fœtus into 15 ſlices and oblerv'd them wit 
microſcope, but could not be very poſitive about what! 
ſaw; he imagin'd he ſaw the inteſtines, as alſo the bladde 
and coming to the breaſt, he fancied he ſaw the heart; bu 
he obſerv'd (which was an agreeable fight) two blood-veſſcli 
that lay near each other in the brain, and how they we 
{ſpread into branches. | | ; 

Fig. 20. Plate VI. repreſents the ferns, as it lay in its int 
guments; A B the ferus; ACDEIK and A FGHL! 
the membranes in which it was involv'd, in the manic 
M. Leewenhoeck had ſpread and dried them, wherein 
blood · veſſels are delineated as much as poſſible : As to blood 


veſſele, they have, as he has often ſaid, no mnie 
; elid 
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gdes, they gradually become ſo exquiſitely fine, that the 
od which paſſes thro them, can exhibit no red colour to 
reyes; ſo that there is no tracing them, when entering 
no the veſſels that return the blood back to the heart, ex- 
pting in live animals, where one may obſerve the blood 
Teer into the returning veſſels: Before the butcher brought 
. Leewenhoeck this uterus, he ſqueez'd it between his 
gers, and told him he could feel nothing therein ; and 
. Lcewenboeck ſuppoſes he had done this ſeveral times, by 
hich means he tore off the veſſels, by which the f@rus was 
tened to the aterus; and this he takes to have been the 
aon, that upon opening the terus the f@rus with its cover- 
gs came fort ſo eafily. | RE 
MNOP Fig. 19. repreſents the Tuba Fallopiana ; at P is 
eimaginary orifice, which 1s thought to ſuck the egg from 
e 0varium, according to the old abſurd notion; at M is 
ewn, where the tuba increaſes in bulk, and at QR the 
eſny ſubſtance, which M. Leewenhoeck cut away from the 
7s. He then alſo had cut off the pretended ovaria and 
, which latter were much too big to paſs upon conception 
o the Tube Fallopiane: He therefore, took the length 
the fetus with a pair of compaſſes, and meaſur'd it upon 
divided braſs ruler, and this he alſo did as to its breadth; 
e then took the mean number between theſe and multiplied 
twice by itſelf, to bring it to a cube number; next he took 
e length of the axis of an ovum, as it lay in the ovarium, 
los d in its membranes, and taking the cube of that length 
id dividing one cube number by the other, he found, that 
uch an 00473 was about 7 times bigger than the Fetus, not- 
thitanding it had had near five days growth. Dn. 
M. Leewenhoeck ſhew'd this fœtus with its integuments to 
vo phyſicians and a ſurgeon; as alſo the pretended ovaria, 
nd they agreed, that not one oοο, was miſſing out of the 
vis, Upon aſking them how it was poſſible ſuch an ovan 
ould paſs thro? the Tuba Fallopiana ; one anſwer'd, that the 
Parium was quite out of the queſtion, and that it was nothing 
ut ſome fleſhy ſubſtance: But the other ſaid, that notwith- 
landing this, all animals proceeded from an egg, and the laſt 
dd M. Leewenboeck, that he believ'd the zubs to be neither 
bat of a ſheep or lamb ; but M. Zeewenhoeck ſhew'd them 
was from an ewe, that had lamb'd twice, and yet that the 
lla was neither thicker nor wider than that of a lamb. 


Lor. VII. No 6. Co Mter 
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After keeping theſe varia for ſome days, by which mes 
they were pretty much ſhrunk in drying, M. Zeewenbui 
had them delineated, in order to obſerve the bigneſs of | 
OD. 27 
ABC DE Fig. 20. repreſents the 0varium, which vug 
that fide of the uterus, in which the farms bad lain: It i; 
be obſerv'd, that the wrerus of a ſheep is divided by a mn 
brane, ſo that the f@rus's cannot touch each other; Dp} 
the part where it was faftened; in this ovarium may be 0 
ſdrv d a round protuberance, beſet with ſeveral others , 
call'd an ovarm: This ovarium is not repreſented fo large, 
it was, when M. Zeewenhoeck cut it off from the pm 
rew to; there was beſides, at one fide of that ovariun | 
—— round body, grown to the ovarium, which alto ſeem 
to be an ovum ; as FG Fig. 21; on which there appeutl 
feveral other fmall round bodies, protuberant thereſron 
Now on the other fide of the uterus, there was a large fleſhy 
rominent 0vu# (as it is calld) which might plainly: be dl 
rv'd without a microſcope, whoſe bigneſs is likewiſe rept 
ſented at HI Fig. 22, upon which may likewife be obſen 
a {ma}l round body, out of which other round bodies fi 
ſmaller, appear protuberant. After he had quite did 
theſe ova, repreſented in Fig. 20, 21, 22, he ſtill obſer 
more and more of the prominent round bodies thereon; in 
much that upon one of them, he told 16 round little bodie 
ſome of which, by loſing all their moiſture, were funk in an 
had a dent in the middle: Furthermore he cut: theſe 9 
with a very fine ſharp knife into thin flices, and then view 
them with a microſcope, he obſerv'd blood - veſſels there 
and likewiſe other ſorts of veſſels, which he did not tak 
for blood · veſſels; and among the reſt one ſo big, that a halt 
of the head might enter it; befides a great many othersexceely 
ing ſmall. 2 | | 
After ſeveral obſervations he could conclude in no oil 
manner than that the pretended ova conſiſted of nothing bu 
veſſels, and that the ſuperfluous moiſture, convey'd to thel 
0va, did not circulate (excepting only what was in the blood 
veſſels) and by overcharging the veſſels rais'd them into thel 
ſmall protuberances, and ſometimes burſting them, d. 
thereby leave a dent in the middle; which dent having bet! 
obſerv'd by ſome perſons, they firmly believ'd, that th 
was the place where the 0vum was ſuck' d our, from whend 
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Had M. Leewwenhoeck got this uterus without being ſqueez d, 
does not queſtion, but that he might other ways have diſ- 
nerd all the members of the fœtus, fince he could plainly 
blerve its back-bone even with the naked eye, tho' not 
aite of five days growth. 


After this it cannot be pretended, that the futus in utero 
at firſt no other than an unform'd meſs, | 


d/ervarions on the Callus of the Hands 1 
/ rhe Same. Phil. Tranſ. Ne 373. p. 156. he 


N Seprember 1519, M. Leewenhoeck, feeling an acute 
ain at the joint between the foot and little toe, which he 
nagin'd to be owing to the more than uſual thickneſs of the 
n or hard ſkin upon that part; he caus'd his ſervant, 
tly with his nails and partly with 4 penknife, to take off 
at hard ſkin, and let it fall upon a blue paper. 
This callus was cothpos'd of little ſcaly ſhivers, lying upon 
ch other; and the whole piece was 4s large as a {mall nail 
2 man's hand. | Lf 
He view'd the faid ſhivers thro! a mictoſcope, but eould 
. aatisfy himſelf; beeauſe they lay ſo irregular upon each 
er, : 5 
Moreover, taking a little bit of the aforeſaid callus, he laid 
ona clean glaſs-plate, ſteep'd it in pure tain-water, and 
ly dividing it with a piece of a quill, he was amaz d to 
into what a vaſt number of particles it ſeparated, and 
* as much readineſs, as if they had never been 
nd, | 
Afterwards he took two or three of the faid particles, 
reral of which were of the figure of a weaver's ſhuttle, 
od in the middle and pointed at each end with a line in 
e middle, like thoſe on the outfide ſkin of fruits or of the 
uman body, but generally irregular ; they were very thick 
proportion to their bigneſs: Having laid two or three of 
e {aid particles upon a clean glaſs, and putting a drop of 
ter to them, as large as a coarſe grain of fand, and divid- 
g the ſame as much as poſſible ; upon viewing the divided 
nicles throꝰ a microfcope, he was ſurpris'd at the prodi- 
dus number of exceeding ſmall particles, which. occur'd to 
u fight and were of the ſame figure, as above-mentioned. 
Moreover, he took ſome of the thickeſt pieces of the horny 
n, but not half fo thick, as the back of a ſmall knife, and 
ins them into as thin ſlices as poſſible; he placed them 
| | EE 4 | upon 
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upon a clean glaſs, in order to diſcover the exceeding 6; 
particles that Jay upon each other; and having moiſt, 
them, they ſpread themſelves out farther, and when 
became dry again, they ſeparated into ſeveral parts; and 
| likewiſe obſerved, that each of theſe ſeparated parts w 
compoſed of ſeveral thinner particles, lying on each other 
In order to have a clearer notion of the contexture of thi 
particles, by which the ſkin of the hands and feet of ſuch, 
are inured to hard labour, or walk much, increaſes in thi 
neſs and is ſurrounded, he cauſed a ſmall portion of f 
aforeſaid ſeparated particles to be delineated, as AB(! 
Fig. 23. Plate VI. tho' they were not all ſo exact and con 
leat, as repreſented in the Fig. and according to the beſ 
ils obſervation, they had all been ſeparate pieces and none 
them united to each other. | 
Again he placed before a microſcope ſeveral ſmall piecat 
this hard ſkin, he had cut off at the thickeſt part ther 
and moiſtening them with fair rain water, he put them uy 
the glaſs-plate, by which means they were pretty muchd 
lated ; and being dried, they ſhrunk again and therebyy 
peared in ſeveral oblong particles, each of which ſeemed! 
conſiſt of other oblong particles, as repreſented at EEG! 
Fig. 24; ſo that EH or FG was the thickneſs of that pi 
of thick ſkin, which he had cut thro”. 
From this obſervation, he confidered, whether one ( 
theſe long ſtripe-like particles, ſuch as appeared to they 
at E F or H G, might not be the thickneſs, which the bon 
ſkin had acquired in the ſpace of a month; and whethertl 
very thin particles, which appeared in ſuch a ſmall ſiny 
were not the accretion, the hard ſkin received in a dy 
The laſt mentioned ſmall piece repreſented Fig. 24. was 
large to the naked eye, as a common grain of ſand, 4 
whereas he placed before a microſcope another very {mi 
piece of ſkin, ſomewhat thinner than the former, he cou 
perceive the exceeding thin particles, repreſented by IKL 
Fig. 25, which were the ſtrata or beds, in which the hon 
particles of the fkin lay, and ſo compoſed its thickneſs. 
For his farther ſatisfa&tion he cut out of the hand of an 
ſon, a laborious workman, where it was moſt thick a 
brawny, two bits of the hard ſkin ; and then ſlitting it l 
ſmall flices, he obſerved eaſily enough the thin particles] 
ing upon each other, but could not ſeparate the tmall ſal 
of which cach little ſtratum of the hard ſkin * 
. ca 
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cauſe, as M. Leewenhoeck imagined, the particles of the 
Lid kin, thro' the hard working of the man, were ſo preſs'd 
pon each other and ſo cloſely joined, that they could not be 
ſeparated. ED | 
ow as the hands of maſons or bricklayers are often co- 
cred with the ſharp ſalts of the chalk or lime, which might 
prevent the ſeparation of the very ſmall parts of the hard 
in; M. Leewenhoeck pared off ſome of the bra wn from 
the hands of a carpenter, a diligent workman, and he found 
them as ſoft in the palms, as 1f he had never been uſed to 
ibour ; upon which M. ZLeewenhoeck aſked him, whether he 
did not waſh his hands very often; to which he replied, 10 
times a-day at leaſt. M. Leeuenhoeck cut out two pieces of 
horny ſkin from the hands of a ploughman, and theſe he cur 
into little bits; but they were ſo hard, that a ſharp knife, 
which he uſed, got ſeveral notches in doing it; and he ob- 
ſerved, that the uppermoſt part of the ſkin was full of little 
rents, and all the ſtrata preſſed ſo cloſely together, that he 
could make no diſcoveries therein, only that the little beds 
Jay upon each other, and that the thicknets of the ſkin con- 
filted thereof. 

He put the two pieces of hard ſkin into warm water, in 
order to ſoften them and ſeparate the parts from each other; 
but could not do it, becauſe they were ſo ſtrongly joined 
together. COLD 

jo waſhing his hands, M. Leewwenboeck ſeveral times ob- 
fred, that when he rubbed his palms ſtrongly againſt each 
other, with very little water between them, ſome particles 
nem -g rubbed off from the ſkin, and continue between 
ls hands. . 

For his farther ſatisfaction in this matter, he put one of his 
fingers into fair rain water, and with that waſhed the part of 
bis thumb, which is joined to his hand; after which he rub- 
bed both finger and thumb hard againſt each other, then he 
gently ſcraped with a penknife the matter he had looſened: 
trom the ikin by moiſtening and rubbing it; and taking off 
a little of that which ſtuck to the knife, he put it upon a 
clean glaſs- plate, and ſetting it before a microſcope.” he ſaw 
vith aſtoniſhment the great number of particles of ſkin, 
which lay ſcattered upon the glaſs, ; but more irregular than 
thoſe he ſeparated from the brawny ſkin of his foor, which: 
vere not very cloſely preſſed together, becauſe he did not 
walk much, | 5 a 6 

| e | After 
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After this he moiſtened the back of his hands, and they 
rubbing them 10 or 12 times againſt each other, he ſcraps 
off very gently with a penknife ſome of the matter he i 
looſened by rubbing ; and placing it on a clean glaſs, jy 
viewed it with a microſcope, after having ſeparated the par. 
ticles of the {41d matter from each other with a little water 
and he diſcovered a vaſt many ſmall ſcales which come o 
our hands. = | 
As the ſkin of his hand was in no part thicker than thy 
upon his thumb next the nail, having chiefly uſed his thumb 
in the examination of microſcopical objects, he moiſtenel 
one of his thumbs a little and rubbed the other againfti; 
and placing before a microſcope the matter, thus rubbed of 
he obſerved ſuch a prodigious number of particles (like thok 
repreſented by A BCD Fig. 23. but all irregular) as no ma 
can conceive without having ſeen it, 
Now as we find, that ſuch a quand of particles is ſeys 
rated from the hands, and daily renewed in a well conftituted 
body, we muſt conclude, that in our bread we eat ſeveral fi: t. 
the ſaid particles thus rubbed off, and that they turn to n · ¶ ; 
riſhment; and M. LZeewwenhoeck is of opinion, that there i 
hardly any food prepared for us, eſpecially ſuch as paſſy 
pretty much thro the hands, but that ſome of the partic Id 
thus rubbed off are mixed therewith ; eſpecially kneading 
dough from meal or flower; and ſtill more, when the bakey 
knead with their feet, as in making rye-bread. = 
Since theſe obſervations concerning rubbing of his hands, MU 
M. Leewenhoeck took more notice thereof, when he waſhed 
and dried them than he did before; and he was ſurpriſed at 
the great number of particles that daily ſeparated from hi . 
hapde and grew on them again; and at the particular prov: 
ſion, made for producing theſe particles in the palms of out Mig. 
hands and ſoles of our feet; whereas we do not by far mect 
with ſuch a quantity of particles, conſtant ly produced. it 
other parts of our bodies: For, if we obſerve ſuch as work 
much with the back of their hands, we ſhall not meet with 
any of that hard ſkin abovementioned, but only a kind of u- 
mour or riſing, as the dry-ſheerers, or ſuch as dreſs cloth, 
bave upon their left hands, 
In ſhort, the manner of the production of theſe ſmall pa. bot 
ticles will be a myſtery to us, tho our hands and feet mol Y. 
be fortified with ſuch a matter, to enable them to ſupport al 
that force and preſſure, they are obliged to undergo... 
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\ the Motion of running Waters; by Dr. Jurin. Phil. 
Tran. Ne 373. P · 179. Tran/lated from the Latin. : 
Mic helotti's animadverſions in his book de ſeparatione 

). fuidorum in corpore bumano, on a diſſertation of Dr. Zu- 

s on the Motion of running waters, publiſhed in Phil. 

zanſ. Ne 355, are partly owing to his not throughly under- 

mding the drift of that diflertation and partly that ſome 
ings are not put in ſo clear a light as they are capable of: To 
hate which, the Dr. firſt explains, what is to be under- 
od by he motion of water, running out at a hole in the 
nam of a veſſel : For, there is a wide difference between 

e motion, or the quantity of motion of water, running out 

ta hole in a veſſel (which motion is in a compound ratio of 

de quantity of water running out at the hole in any given 
ime, and of the velocity, with which it runs out) and be- 
ween the motion of the whole quantity of water or cataract 

f water, deſcending within the veſſel towards the hole, and 

mmediately about to flow out; this motion being in a ratio 

the ſum of all the products of each particle of water, 
onſtituting the cataract, multiplied into their reſpective velo- 
ties The Dr. obſerving that one of theſe motions was often 
gken for the other, had a mind to 1lluſtrate the latter in his 

id diſſertation, and bring it to a calculation, and apply it to 

he fluids in animal bodies. „ 
diace, therefore, this motion was what the Dr. always 

neant by the motion of running waters, as plainly appears by 
his propoſitions, he thought he might juſtly alledge, that 
his motion had not hither to been defined by any one, as far as 
knew ; no mathematician having even ſo much as binted at 

t: Wherefore, the Dr. is ſurpriſed, that neither Michelotti 

or 7% Bernoulli were aware that in the preface to that 

irtation (fo often cited and ſo much cenſured by Michelotti) 

e did not ſo much as mention the velocity, with which wa- 

Per runs out at a hole, much lefs the velocity determined by 

ernouilli. 8 | | 
In order to define the aforeſaid motion, the Dr. needed no 

ther than his third general Theorem: But ſince he thought, 
the property of the Newtonian hyperbolic curve, in which 

Ir //aac Newton forms the cataract of the deſcending water, 

bot unworthy the conſideration of Geometricians, he would 

by tne bye premiſe ſome things about it, as taken from 
cp. 36. lib. 2. Princip. Mathem. Phileſ. Nat. 


For, 
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For, it is plain to any one, who attentively conſider; g;. 
T/aac Newton's propofition, that ſuch a catara& ſhould þe 
formed by water deſcending freely, and accelerated in tie 
manner of all other heavy bodies, without any other way 
turrounding it. And even if the cataract of water be y. 
rounded with a hollow cruſt of ice, exactly anſwering to i 


| figure, and by reaſon of its extreme politure making no n. 


ſiſtance thereto ; the cataract of water will not in the le 
preſs upon the ice, but only touch it and deſcend very freely, 
whence no alteration will be produced either in the figure, y 
velocity of the deſcending cataract, But if the circuman- 
bient ice be diſſolved, there is no manner of occaſion for tuck 
a ſtrong battery as Michelotti p. 128, 129, 130, and likeyile 
John Bernouilli have raiſed to break down the Dr's ſlender 
cataract; ſince Sir /aac Newtron himſelf has quite diffolved 


it, when he ſays, Princip. p. 304. Liqueſcat jam glacies in 


vaſe, &c. | 

The Dr. does not deny, but that there is ſome difference 
between the caſe, as laid down by Sir J/aac Newton and by 
himſelf; for, the cylinder of ice, which the former ſuppoſa 
to deſcend with a given uniform velocity and to diflolve, s 
ſoon as it touches the ſurface of the water, contained in the 
veſſel, to the end, that the veſſel may be always kept equal) 
full, the Dr. has omitted and inſtead thereof has ſuppoſed 
an infinite ſurface of water, that by that means he might 
reprelent the whole ſolid or hyperbolic cataract: Yet thi 


Poſition alters nothing either in the velocity or motion of the 


running water. 8 

What 8. Michelotti ſays, p. 12). that the Dr. begs ii 
queſtion ; and a little lower, 7har the queſtion, thereſim, 
ceaſes and that the whole demonſtration becomes an hypotheſi; 
this the Dr. does not underſtand : For in Joc. citat. the que 
tion was not about the velocity of the effluent water, nor wal 
there any demonſtration adduced to prove that velocity ; but 
the only thing the Dr. intended was from that velocity, to de 
duce the equation of the Newronian hyperbolic curve; tot 
the Dr. had already determined the velocity of the effluen 
water, or rather aſſumed it, to wit, by ſuppoſing what d. 
Jaac Newton had done, viz. that water by the force of giv 
vity falls freely and in falling 1s accelerated. : 

Here the Dr. takes notice of an error, Michelotti p. Iii, 
x13, would rafhly faſten on Sir 7/aac Newton, Huygens and M. 
Keill; viz. that they have ſuppoſcd the force, by alien 

| To 
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hole motion of the effluent water may be produced, equal 
the weight of a cylindrical column 'of water, whoſe baſe ' 
c the hole, and height, double that of the water, contained 
1 the veſſel : This Sir 1/aac Newton had briefly but perſpi- 
zouſly demonſtrated in the fecond Coroll. of the aforeſaid 
prop. And another demonſtration of it might be deduced 
rom conſidering the entire hyperbolic cataract, which is equal 
o this cylinder and whoſe entire weight is ſpent on the de - 
tent of the water; but that is unneceſſary, fince the ſame 
hing follows very evidently from Vernouilli's own propoſi- 
on, which Michelotti ſo often commends and ſo ſtrenuouſſy 
jefends. This will eaſily appear, if laying aſide for a little 
he conſideration of the column of water, incumbent on the 
ole, and making the calculation, he would, from the maſs. 
water, running out at the hole in any given time, and 
om the velocity, with which ZBernouill; has determined wa- 

er to run out, 3 the motion of the water and then 


ind the weight, which, by the force of gravity, falling freely 
a the lame given time, may produce the ſame quantity of 
notion ; he will find this weight equal to that of double the 
dlumn of water, incumbent on the hole, juſt as Sir 1/aac' 
Newton had determined it in the aforeſaid Coro}. But the 
ame weight, ſuſpended at one arm of a balance, will be 


ept in æquilibrio by the impetus of the water (at its very 
irſt eflux out of the hole) impinging in a continued ſtream 
pon the other equal arm of the balance and falling down, 
mmediately after the impulſe ; which will eafily appear 
pon making the calculation. 

Dr. Jurin would here alfo remove a prejudice Aſichelotti 
113. and others labour under: Sir Jaac [Newton had de- 
onſtrated Prop. 3 J. lib. 2. Princip. 44. edit. that water runs 
ut at a hole in the bottom of a veſſel with that velocity, with 
which it might riſe to half the height of the water, con- 
aned in the veſſel. Experience is ſaid to contradict this, by 
Which it is diſcovered, that the effluent water riſes to the whole 
elpht; and Sir Jaac Newton himſelf in the ſolution of the ſame 
problem Prop. 36. lib. 2. the ſecond edit. aſeribes to the water 
bat velocity, with which it might riſe to its whole height; 
onſequently, he ſeems to contradict himſelf: But if this 
matter be accurately and judiciouſly conſidered, it will be 
ound to agree very well both with Sir Jaac Newton's firſt 
and ſccond ſolutions, and likewiſe with experience; for, in 
dis ſccond ſolution, he ſuppoſes the jet of water narrower in 

Vol. VII. 6 © D d diameter 


2 
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diameter, at a ſmall diſtance from the hole, than in the hq 
itſelf, in the ratio of 21 to 25 ; therefore, the ſection of the 
jet at that diſtance is to the hole itſelf, as 2 1X21 to 25525) 
that is, as 1 to / nearly: And ſince the ſame quantit of 
water flows in a given time, either thro” the ſection of the 
hole, or that of the contracted Jet, and conſequently, the 
velocities of the water in theſe ſections are reciprocally x 
the ſections themſelves, the velocity of the water in the hal 
will be to the velocity of that in the contracted jet, ax 1 U 
4/2; conſequently if the velocity in the contracted jet by 
ſuch, as that the water can riſe to the whole height of tha, 
contained in the veſſel, the velocity of the water will not he 

reater in the hole itſelf, than what can raiſe it to half the 
height: Theſe two ſolutions therefore are conſiſtept with eich 
other and experience; For, if by either of .the ſolutions 
from the given. velocity, with which water is ſupppoſed ij 
paſs either thro? a hole, or contracted jet, by calculation, the 
vantity of water to run out be found!; the lame will be 
ound to agree nearly with the quantity of water, diſcovered 
by experiments; and even. Sir Jaac Newton's own er. 
eriment, toking a hole, whoſe diameter, is 1 parts of 0 
jk agrees with this calculation; as alſo ſeveral other expe 
riments with holes of ſmaller diameters, made at Londin: 
It is true, the experiments made by the accurate Polen 
differ ſomewhat from thele ; bur yet they give a leſs quu- 
tity of water, than according to this calculation, and never 4 
greater, becauſe, probably, the veſſels were narrower in 
proportion to the ſize of the holes. 


* 


7 


There {till remains one animadverſion more, or rithet 5 
ſcruple p. 101, 102, atiſing hence, that in. Corol. 17. Tbeor. if 
of the abovementioned diflertation, Dr. 3 had ſuppolcd BN 
the motion or impetus of the blood to be greater in ib 
capillary arteries taken together than in the aorra itſelf: I. 
explain this, Michelotti would faſten on the Dr. an by potbe 
fis of a greater denſity of blood in the capillary arteries than 
in the arg. Dr. Zurin diſouns any ſuch hypotheſis, hang 
deduced the Corol. from the foregoing 7 heor, which treats0 
the motion of water running thro' any full pipe: Whence! 
appears, that the blood is no otherways conſidered in his (t 
rollaries, than as it is fluid, and reſembles water: But Mid Wi 1, 
lorti's ſcruple appears to proceed from his taking the 6 mpetus a] 
of, the blooa ra be the quaniity of its motion, produced by m. b 
plying the velocity into the maſs, running thro in a gi 
1 8 | . lin; 
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which is quite different from Dr. Zuriy's motion or im- 
fetus 5 he having in that .Theor em ſuppoſed it equal to the 
motion f a aſs f. auater, which runs out of a pipe in any 
iven tine, and whoſe velocity is ſuch, as in rhe ſame time to 
un over 4 ſpace equal to the length of the pipe. The afore- 
vid Corol. eaſily flows from this Theorem; fince in a given 
time an equal maſs of blood runs thro' the aorta and capil- 
ary arteries, and the length of the tube, conſiſting of the 
qor7a and capillary arteries, is greater. than the aorra alone, 
This the Dr. has the rather obſerved, becauſe not only Miche- 
iti, but other mathematical writers in treating of forces, 
which, either put into motion the liquor, contained in pipes, 
filled, therewith, or ſtop its eflux, conſider only the maſs and 
ſelocity of the ęffluent fluid, without regarding the length of 
the pipes: For, cæteris paribus, a fluid is with greater diffi- 
culty either thrown out, of a full pipe, or ſtopped in its efflux, 
the longer the pipe is; ſince the whole maſs of fluid, con- 
[tained in the pipe, muſt be put into motion, before any part 
thereof can flow out at the orifice ; as alſo the entire maſs be 
necefſarily ſtopped, to-hinder the .cfflux of any part thereof 


ine; 


juſt ready for it. | 
© The principles, of Pernouilli's demonſtration of the ve- 
locity of water running out of a hole of a full veſſel, are, 
that the loweſt drop of the liquor, or that immediately in- 
cumbent on the hole of the veſſel, is conſide red, as preſſed 
© upon, or (as he calls it) animated by a certain accelerating 
© gravity, Which is to the natural gravity, as the height of 
| * the water, or of, the whole liquor, incumbent on the hole 
* of the veſſel, to the height of the ſmall drop; that is, as 
' the abſolute, weight of the column of water, inſiſting on 
the hole of the veſſel, to the abſolute weight of the drop: 
For thus, nothing remains, but to find how great a velocity 
' the drop, animated by that greater gravity, may acquire, 
' when it falls thro' a line, equal to its height; that is, after 
it has got quite out of 8 For it is preſſed upon by 
' the whole column of water, conſequently, animated by 
* the greater gravity, ſo long as any of the drop (which he 
* ſuppoſes a ſmall ſohd column) remains above the hole. 
The weakneſs of this foundation appears thus; ſince Zer= 
roulli, makes ate of nothing to animare, as he calls it, the 
loweſt drop with the aforeſaid accelerating gravity, but preſſion 
alone, or the weight of the column of water inſiſting on the 
hole: Let all the water, ſurrounding that column, be ſup- 
| | „ poſed 


in. 


rhe natural gravity, as the wn, and the whole water inen 


force of gravity, and a body impelled, or animated (as he a 
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poſed to be frozen, and the column to fall without any refit 
along the ſmooth ſurface of the ice; then as long as the hols; 
ſhut up, the ſmall drop next the hole will be preſſed upon 
the whole weight of the incumbent column of water, inf 
manner Bernoulli ſuppoſes. 2 
Now let the hole be opened, and a free exit be given the y 
ter. What will then be the conſequence? Will rhe loweſt in 
be urged or animated by the accelerating gravity, which ij 


bent on the hole, to the height of the drop? By no mean 
but it will be urged only by its own natural accelerating g 
vity.: For, as ſoon as the loweſt drop begins to deſcend, th 
with an infinitely ſmall velocity, it will no longer be urged} 
the weight of the incumbent column of water: For, its in 
poſſible for the column of water to preſs upon the fubjace 
drop without being hindered in its deſcent by that drop: 3 
it is not hindered, becauſe it does not endeavour to deſcend wit 
greater velocity than the loweſt drop tends downwards by its o 
force of 2 but the column and drop deſcend equal 
that the drop will neither quit the column, nor receive any for 
or preſſion from it, | 

The Dr. therefore, thinks Bernouilli's demonſtration fall 
the ground : His miſtake ſeems to be owing to his not adverti 
tothe difference, between a body, preſſed upon by an incumbe 
weight, whenthat weight is only urged by the natural accelerati 


it) by the accelerating force of gravity, preternaturally encreaſed 
In the latter caſe, the body will deſcend with a greater veloc 
than what can be produced by the natural force of gravity, a 


cording to Bernouilli himſelf: But in the former cafe, hoe time 
the body, preſſed upon, while it is at reſt, may be urged n it 
the incumbent weight ; yet as ſoon as it begins to deſcend, rok 
will do ſo entirely with the ſame degree of velocity, as if a0 
were preſſed upon by no incumbent weight at all. dhe 
To illuſtrate this by an example; ſuppoſe a ſolid com). 
conſiſting of 100 pieces of gold, laid upon each other, at ver 
upon a table, and the loweſt piece preffld upon by the veig beg: 
of the reſt; now if a hole be made in the table, under i betd 
pieces, that the undermoſt may ſlip thro” ; as ſoon as it beg bert 
to fall, it is immediately freed from the weight of the incul with 
bent pieces; and then the undermoſt piece and all the reſt e 
deſcend with the ſame velocity, as if there were only that bude 
piece upon the table. | | fee 
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1: from the velocity, with which, according to Bernouilli, 
iter runs out at a hole, and from the maſs of water (as deter- 
ined by that velocity) running out in any given time, any one 
ould determine its motion, he would find it twice greater than 
hat could be ge by the force of gravity, from the 
icht of the column of water, 1acumbent on the hole. 

The Dr. recommends the two following experiments (in order 
ich more certainty to determine the controverſy) either to be 
ried a- new, or at leaſt diligently conſidered : The one is Sir 
lac Newton's deſcribed p. 305. Princip. ſecond edit. vis. 
From the maſs of water, running out in a given time, to find 
te velocity with which it paſſes thro* the hole: The other is 
ariotte's in his book de mouvement des eaus pare 2. diſc. z. 


t lower part reflected upwards and full of water: Whence it 
may be eafily eſtimated, whether the firſt drops of effluent wa- 
er can riſe to ſo great a height, as Bernouilli's demonſtration 


quires, 


/ remarkable inſtance of the Infection of the. Small- pox; 27 
the Same. Phil. Tranſ. N“ 373. p. 191. 


coherent, or intermediate ſpecies between the diſt inct and 
mfluent kind, on Wedneſday the 3. of October 1722, be ing 


got out of bed in ſpite of two nurſes that attended him; and 
ſeiüng one of them by the neck between his bare arms, he preſ- 
ed her forehead againſt his naked breaſt, then covered with the 
ſmall-pox, in the ſtate of maturation, and held her for ſome 
time in that poſture: She was heated by ſtriving with him and 
in ſtruggling to get looſe, ſhe was ſenfible, that ſhe bruiſed and 
broke ſome of the puſtules with her forehead : This woman was 
about 40 years of age, of a clear, florid, ſanguine complexion: 
dhe told the Dr. ſhe had had the ſmall-pox, when about +» or 
d years of age, and had been pretty full of them, tho' there 
vere no marks on her face: On Friday morning the ſmall-pox 
began to appear upon her forehead, and increaſed by degrees to 
beiween 50 or 60: She bad likewiſe a few puſtules on the back 
part and ſides of her neck, where the patient had graſped hee 
"th his naked arms; but had none, as ſhe told the Dr. on any 
"her part of her body: The lower part of her face was entirely 
clear of them, and thaſe upon her forebead were chiefly con- 
fed to the middle and moſt prominent part of it, gy" 


21.1. and made with a cylindrical pipe, open at both ends, 


A Young gentleman, ill of that ſort of ſmall-pox, called the 


the 6. day from the eruption, grew delirious in the night, and 


—_— "OY r en red ods _— d{ nan; =_ * 
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been preſs d againſt the patient's breaſt : They roſe. graduy 


and came to maturity, in the ſame manner as the {mall-py 
the milder coherent kind, with a great inflammation and {v 
- Jing of her forehead, and the adjoining part of her face; < 
* cially, between the 'eye-brows; where a tmall cluſter of they 
ſtules were ſeated; inſomuch, that on the 9. of Oftgber 
right eye was quite cloſed up, and the left almoſt in the fi 
condition: But all this time ſhe had no fever, ſickneſs or o 
ſymptom of the ſmall - pox, beſides this eruption, and the, 
fflammation and pain that attended it. That: night the ca 
+ a'bliſter to be applied to her neck; upon which ſhe. recon 
the ſigbt of her eye the next day, being the 6. from the ery 
tion, when the puſtules were turning aud beginning to ſa 
The ſcabs agreed with thoſe: of the milder coherent ſort int 
appearance and duration. The Dr. ſaw her ſeveral times ah 
this; particularly on Monday the 22. of October, which 
the 18. day from the eruption of the puſtules, when ſhe h 
ſtill ſome ſmall part of the ſcabs, remaining on her forehead, 

In this inſtance it ts worthy remark. 1. That this won; 
'.tho* ſhe had had the ſmall-pox before, was notwithſtanding: 

fected again by the immediate and cloſe application of the 
riolous matter to her ſkin, when her body was heated with: 
+ erciſe: Which ſeems to prove, that ſuch an application is no 

effectual to give the infection than the. bare morbidjeffluvu, 
ſing from the body of the patient, and received into the loy 
body by inſpiration: For, that ſhe received no infection by. 
- ſpiration is plain, from the appearing of the fmall-pox up 
- thoſe parts only: where there had been ſuch. an applications 
contact: From which it appears very probable, that 2 peſt 
who has already had the imall-pox,. as the man, inocolated| 
; Mr. Tanner in St. Thomass hoſpital, may poſſibly receive 

again in ſome ſlight degree by inoculation ; that being {i 
mote cloſe and immediate application of the variolous matter! 
the blood, and juices of the ſound: perſon, than when it 5] 
plied only by contact: o the ſkin, u hole and unwounded. 

2. That the infection, communicated to this woman, not i 
ing univerſal, as appears from her having no fever or fickn 
or general eruption of the puſtules all aver her body, but on 
on the parts, infected by immediate contact; no argurvent 
hence be drawn, for a perſon's being liable to underga. the fn 
pox a ſecond time; ſo as to have the: uſual. fymptoms af it 
. diſeaſe, and a general eruption of the puſtules; but rather" 
' Contrary. „% = =, 

| vl N 
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That the time;1n'which this infection ſhewed ĩtſelſ, by the. 
C.rince of the puſtules, is very different from: that obſerved 
n inoculation'; thè firſt appearing in about a day and a half; 
ereas in the latter cafe, the eruption generally ſhews itſelf on 
10. day or not above a day ſooner or later, as appears from 
accurate and curious obſervations of Dr. Nertienon. Which 
rence is what ought in reaſon to be expected; ſince in one 
e the infection went no farther than the parts affrcted: by im- 
diate contact ; whereas, in the other it muſt be propagated: 
o the mats of blood to all the parts: of the bod. 


Account of 1990 Obſervations upon Cataracts; by. 8. A 
tonio Benevoli. Phil. Tranſ. Ne 375. p. 194. 


* the 13. of Fuly 1720, S. Benevols couched a German 
ſoldier of cataracts in both his eyes, who immediately 
er the operation recovered the fight of them and continued to 
til his death, which happened of an acute illneſs on the 6. 
April 1722. Upon this S. Benevoli took the eyes out of 
ir orbits, in order to examine, whether the cataracts, con- 
kd of a membranous pellicle, as ſome writers affirm; or of a 
ternatural opacify in the chryſtalline humour, as others pre- 
d. Proceeding immed jately to the diſſection of the left eye, 
jon a careful and very exact examination of all its contents, 
could not find any ſuch thing as a pellicle within it; but diſ- 
rered a ſmall yellowiſh body at the bottom of the bulb of the 
e, of a lenticular ſhape, without adhering to any of the parts 
the eye; which, upon extraQing it, appeared to be the chry- 
line humour grown opaque and ſomething leis than its natu- 
| fze, having two or three ſmall dents or impreſſions, made in 
circumference, which it had received from the needle, in the 
eration of couching. | ; 
The next day he examined the right eye in the ſame manner, 
d he diſcovered therein the chryſtalline humour grown opaque 
d depreſſed, in the fame manner as the former, to the bottom 
the eye; ſtil] evidently retaining the marks of the needle; 
t he found ho pellicle within the eye, notwithſtanding the 
nddeſt ſearch he could make. | 
d. Benevoli, having formerly made experiments on the eyes 
dead ſubje ts, at Bologna, in company with Dr. Valſalva, 
troduced the needle into the eye in the fame place and in the 
ime manner, as is commonly praQifed in the operation of 
uhing; and having afterwards diſſected the ſame eyes, he 
i2ys found, that the needle had paſted into the eye on the 


back- 


the common opinion, unleſs he had paſſed his needle thry' 


narrow, that tho” he finds it not impoſſible to introduce a nee] 
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backſide of the chryſtalline humour; ſo that it was impogy 
to bring the needle forwards from thence into that part of 
aqueous humour, ſeated between the #vea and chryſtalline h 
mour, in order to depreſs a pellicle, ſeated there, according; 


tubſtance of the chryſtalline humour. | 
This curious author likewiſe obſerves, that the aforchy 


ſpace, between the wvea and chryſtalline humour, is { 1 


into that ſpace; yet there is by no means room enough to ty 
the needle up and down in all directions, with that freedon 
uſed in couching cataracts, without wounding either the yy 
or chryſtalline humour. | Fj 

Laſtly, S. Benevols obſerves, that in his practice of couchy 
cataracts for ſeveral years (having generally couched about 
or 14 in a year) he had always found, that he worked up 
hard and reſiſting ſubſtance, which being tenderly touched! 
the needle, would vibrate and fluctuate backwards and þ 
wards, and ſometimes return againſt the needle with a {eafbl 
#npetus, which by no means agrees with the common notion 
the cataracts conſiſting in a pellicle or membranous ſubſtance, 


An Obſervation of a ſolar Eclipſe at Greenwich No. 
1722 P. m. by Dr. Halley. Phil. Tranſ. Ne 374. p. 
rAnſlated from the Latin. TT, 


1111 | 

F 29 16 D R. Halley obſerved the eclipſe juſt begun, | 

„ 6 The diſtance of the cuſps ) 4! ; wWben rs 
the part eclipſed 4)/ and the true beg 
ning was at i" 28' 587. 

34 18 The diſtance of the cuſps 10' 5ol. 

F 42 28 Repeated 16' 200. 3 

T 43 26 The inclination of the cuſps to the right 44 30 

2 32 37 The remaining clear parts 1)“ 200. ate 

2 40 16 Again repeated in the middle of the ech! 

nearly, 17 gf. enc 

3 28 45 The inclination to the left 19”. Dr 

3 31 45 Ihe diſtance of the cuſps 15 21”. n re 

3 37 35 Again repeated ro 500. eb 

3 43 25 The end of the eclipſe doubtful, by reaſon ſhe 


ſun's limb was uneven and undulating and n 
well defined, 
| 3 
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The eclipſe certainly ended. 


The ſky was all the time ſerene and calm. 


ane Eclipſe obſerved in Fleetſtreet, London; by Air. 
George Graham. Phil. Tranſ. N' 374. p. 198. 
8 | 
M. 1 28 38 Apparent time, the eclipſe began. 

2 29 34 By eſtimation, the cuſps parallel to the 
| 1 horizon. 

3 43 22 The end. 


s. 14 44 The duration. 


e quantity eclipſed five digits 2888. | 
Mr. Grabam had very correct obſervations both of the ſun 
| ſtars, the 26, 27, and 28. Nov. for determining the exact 
je by his clock. | | 
For ſome minutes before the eclipſe began, he obſerved the 
with a 12 foot teleſcope, furniſhed with a micrometer, 
ering that part of the limb in the middle of the glaſs, where 
expected the moon firſt to touch; and in leſs than four ſe. 
& of time, from the moment he Judged the eclipſe began, it 
s ſo conſiderably advanced, that he could not doubt of hav- 
the beginning to Jeſs than three ſeconds : He believes the 
ji time of ending was within the ſame limit, notwithſtand- 
that the undulation of the limb was then much greater than 
the beginning : At the time of the greateſt obſcuration, the 
s eclipſed, meaſured with the micromer, were 927 ſuch 
W's, as the ſun's vertical diameter contained 1946, which was 
en a little before the beginning of the eclipſe. 
The ſky was clear and free from clouds, till near the end, 
en a narrow cloud obſcured ſome part of the ſun's'diſk ; but 
t part of the limb, where the eclipſe ended, continued clear 
after it was over. | | 
by this obſervation the beginning did not differ 2. and & and 
end not Z a minute from Dr. Halley's computation ; and if 
Dr's computation, which was made for Greenwich, had 


n reduced to the meridian of London, the difference would. 


Fe been ſtill leſs. | 
be ſame eclipſe was obſerved by Mr. Hawkins at Wakefield 
lorkſtire, to begin at 11 21' P. m. and to end at 30 300 30. 


* lun's diameter was obſcured upwards of five digits, 
Vox. VII. 6 E e | An 
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An Account of the Particles and Structure of Diaman 
by M. Leewenboeck. Phil. Tranſ. N' 374. p. 1 
Tranſlated from the Latin. „ 


| A ET E K M. Leew2nboeck had diſcover'd, that f 
„ metals, and even grains of ſand, conſiſted of very 
particles of the ſame matter, he turn'd his thoughts to 
fider a diamond, as whether it alſo conſiſted of the {; 
lort of particles, that might be obſery'd with the mic 
{cope. 5 8 
NI. Leewenhoeck, therefore, viewing with a micro; 
a {mall diamond, could obſerve with the naked eye a g 
many particles in the unpoliſh'd and dark part thereof; 
he found, that it conſiſted of ſmall particles: But not be 
ſatisfied with - theſe obſervations, he reſolv'd to breal 
diamoud into pieces, in order to conſider theſe pieces, 
Laying, therefore, a diamond upon a hammer, he fin 
it once and again with another hammer, and thereby it 
broke into four or five pieces: With which not being 
ſatisfied, he had a mind to break the diamond into 
ſmaller bits, and accordingly he folded up a piece, big 
than the reſt in a double piece of paper, that he might 
. None of 1t. 1 | ! EY 
Here M. Leewenhoeck was ſurpris'd at the hardneſs « 
diamond; which tho' often ſtruck upon with confider 
force, broke only into four or five pieces without any ſt 
bits- * 
Upon placing the laſt mentioned pieces before a mi 
ſcope, he view'd them, and found that all of them conh 
of very ſmall particles: And upon expoſing them to 
rays of the ſun, he obſery'd a kind of little flame break 
from them, and bigger than any he had ever obſerv d. 
He oblerv'd with his naked eye one ſmall piece that 
3 and ſquare crack, directly expos'd to the ſun; an 
ar as he could judge with his naked eye, three or four! 
3 of a man's beard in breadth. — | 
be | Such a quantity of ſparkling flames iſſued from 
N iece of diamond, that he judged them upwards of 400 
ew of thoſe flames lay cloter to each other and were bi 
than the reſt: Whence he concluded, that the particle 
the diamond were bigger in that place and more regul 
diſpos'd than the other particles. e 
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Afterwards he view'd another piece of diamond, of about 
he lame bigneſs with the former, which was alſo directly 
xpos'd to the rays of the ſun; and he found it confiſted of 
be ſame number of very ſmall particles: From the half of 
hat little piece, there - likewiſe aroſe the ſame ſparkling 
ames, but ſmaller; and in the other half a kind of waving 


ame was oblery'd, with a continual coruſcation, like a faint 
htnin . | : EI ; 
— after withdrawing theſe little pieces out of the 
un's rays, various appearances ſtill preſented themſelves to 
Th eyes; among other things A little flame ſcemed to dart 
loft from each particle of the diamond. | 
Moreover, he had nine ſmall pieces of diamond lying 
eſore his microſcope ; and in ſeven of them he obſery'd theſs 
articles, which, ſhot forth the ſparkling flames as was 
ready mentioned; and in two others he could likewiſe ob- 
ve thoſe particles, of which he ſuppoſes a diamond is 
ompos'd; but they had their planes turn'd towards the ſun, 
ſuch a manner that he could diſtinctly obſerve ſeveral par- 
cles at the ſame tine. 
t was an agreeable fight to behold ſo many appearances of 
parkling flames,” moſt of them of a bright flame-colour, and 
megreentſh: M. Leezwenhboeck was ſurpris'd to obſerve at 
he extremity of ſome of the flames ſuch a motion and 
1bration in the air, as if they were become ſo weak in that 
lace, as not ta be diſtinguiſh'd. He was moſt of all ſur- 
ris'd, that fire ſhot forth every way out of ſuch a particle of 
lamond, flaſhing faintly and like lightning at a diſtance ; 


nd this he obſerv'd ſeveral times. 


M. Leewenhoeck did not only himſelf view with his microſ- 
ops the ſaid piece of diamond, but he ſhew'd it another 
gerlon, who affirm'd, that the appearances exactly agreed 
ih M. Leewenhoeck's deſcription, and that he was ſur- 
T1sd at the unuſual fight. | | 
Moreover, he had before his microſcope a piece of diamond 
roſe particles were in lamellæ or layers on cach other; and 
epreſented by ABC Fig. 1. Plate VII. | 
Afterwards he placed before his microſcope another piece 
diamond, whoſe Jamelle he could obſerve very diſtinctly 
e on each other; and repreſented by DEFGHIK LM 
g. 2. where the particles mark d F G, FH, FI, FK and L 
em to be ſomewhat thicker than the reſt; but theſe conſiſt 
fſexeral lamellæ lying upon each other. In that part of the 
5 E e 2 . piece 
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piece, repreſented between DE FM, exceeding thin Janyj, 
appear very diſtinctly from a congeries of which it is cen 


the whole diamond 1s compos'd. M 
M. Leewenhoeck had ſent him two pieces of diamond, a th 
alſo a ſmall diamond, that was cut or poliſhed, but pn 4 
flawy, as jewellers term it. mon 
The ſmall lines running thro? all the piece N OPQ ty, and 
are really no other than the Iamellæ, of which diamonds u bute 
ſaid to be compos'd ; which are more diſtinctly ſeen at 50. view 
In order to have a more diſtin& idea of this he caus e A 
deſigner to draw it of the ſame bigneſs, as it appear'd to the cle 
aaked eye; and this 1s repreſented between 8 T Fi, , A 
This ſmall piece of diamond conſiſted of ſo many and fich dian 
ſmall particles, as cannot be conceiv'd by any, who hare mon 
ſeen it. a „ | hole 
In another piece of diamond, almoſt of the ſame big ing! 
the lamellæ could be diſtinguiſh'd ; and about 4 part tbera bose 
conſiſted of ſo regular a pentagon, as if it were artificially hole 
cut, only that a very ſmall diamond was faſtened to it, tha M 
cover'd about the fourth part of the pentagon; and he cod wee 
11 ſec, that it alſo conſiſted of lamellæ or particles een - app! 
bling lamellæ. | ham 
As to the ſmall diamond, tho' poliſhed, it was foul or flaw; it 
ſuch being ſo as are either of a yellowiſh colour or full of lin N 
or chinks, tho' thoſe in this could not be obſery'd with he pap: 
naked eye, nay, ſcarcely with the microſcope. bos 
This imall diamond was quadrangular; near one of fe had 
angles within the diamond, M. Zeewenhoeck obſerv'd varioui be 
particles, ee from each other, only that they cen! eye 
touch each other a little, at which he was at firſt ſurptisd IK. 
e largeſt of theſe particles was of a yellowiſh colour, ad] drav 
2 than the other, but not ſo thick, and as bright « 1 
glaſs ; the other particles were of various figures, and {onc]il Fig. 
as bright as the firſt; and M. Zeexwenhoeck judged tbem !cop 
about 20 in number, tho the defigner had not delineated o the 
—_— pe. 
Upon viewing this, M. Zeewenboeck was apt to think, ta Fig. 
when the matter, of which diamonds are form'd, floated in y 
the air; theſe ſmall particles, which likewiſe were diamond ſcop 
were united to the former diamond. | boee 
Upon this occaſion M. Leewenhoeck recollected, that he obe 
had ſeveral mountain chryſtals of an hexangular fig elbe 


within tome of which lay ſome very ſmall oblong figures, 0 
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bluciſh colour; but ſo exceeding ſmall, as hardly to be 
diſtinguiſn'd, even in the beſt microſcope. 

Moreover, he caus'd delineate the flawy diamond, as big 
35 the life, as repreſented between W Fig. 5. 
| Afterwards he caus'd delineate ſeparatèly thoſe ſmall dia- 
monds, included din the larger one, repreſented in Fig. 5. 
and ſhewn at X Y ZABC Fig. 6. where X YZ denotes the 
outer fide of the diamond, which tho' cut or poliſhed, yet 
riew'd thro' a microſcope, appear d of a darkiſh colour; 
ZABCDE repreſents thoſe ſmall diamonds, which lay 
inclos'd, as it were, in the larger diamond. 

Afterwards placing before his microſcope that fide of the 
diamond, repreſented Fig. 5. and in which the ſmaller dia- 
monds were inclos'd, as has been ſaid, he found it full of 
holes, which M. Zeewwenhoeck ſuppoſes, were made in poliſh- 
ing that fide : So that the ſmall diamonds, which poſſeſſed 
thoſe places, falling out in the poliſhing, caus'd theſe pits or 
holes, repreſented between FG H Fig. 7, | 

Moreover, turning that ſmall diamond (repreſented be- 
tween VW Fig. 5.) upon its fide; and where it was thickeſt, 
applying a razor, in order to ſplit it with the blow of « 
hammer; but after repeated blows he could not effect 
it 
Wherefore, folding the diamond up in a clean piece of 
paper, he laid it upon a hammer, and after ſtriking ſeveral 
blows with another hammer, he at laſt broke it. After he 
had placed all the broken pieces before different microſcopes, 
he caus'd the deſigner delineate one piece, that ſeemed to the 
eye to have more lamellæ than the reſt, as repreſented by 
IKLM Fig. 8. Yet it was not poſſible for the defigner to 
draw it ſo compleatly as it appear d to the eye. 

The microſcope, with which that piece, repreſented 
Fig. 8, was obſerv'd, being different from the other micro- 
ſcopes, by which the other pieces of diamond were delineated ; 
the deſigner drew this laſt piece of the ſame bigneſs, as it 
— to the naked eye, as repreſented between NO 
16. 9. 

Some of the pieces of the diamond, view'd with a micro- 
ſcope, exhibited a very agrecable ſight; and M. Leewen- 
hel ſhew*d them to others, who were mightily pleas'd to 
obſerve ſuch a variety of parts in one fingle piece of diamond; 
elpecially that the lamellæ, of which diamonds are et 

| could 


* 
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could be very diſtinctly obſerv'd in two ſmall pieces; to gi 
when theſe lamellæ lay lengthways before the eye. ; 

Afterwards M. Leerven hoech turn'd his thoughts to examine 
an hexagonal piece of mountain chryſtal, whoſe length yy 
. two fingers breadth, and its thickneſs that of the li 
inger. 


He broke that chryſtal into ſeveral pieces, which he place 
before his microſcopes, in order to examine, whether they 
were compos'd of lamellæ, laid upon each other, in the ſime 
manner as he ſaid, diamonds acquire their bulk: But after 


all the particulars, obter;'d in the performance; which, 
2 [ne 5 


repeated trials, he could not find even the leaſt Jang . 
therein: But he generally found, in the fix ſides of all the WY i 
pieces of chryſtal he had, {mall tranſverſe lines, ſome a little Wl 
higher than the others. lg 
| Notwithſtanding M. Leewenhoeck bad formerly conſidered dr 
and broke a great many chryſtals, yet he could never {at ſet 
himſelf in this matter. HE 5 
the 
The different Refrangibility of coloured Light; by Dr. in. 
| Deſaguliers. Phil. Tranſ. N' 374. p. 206. pl 
| 8 * Iſaac Newton in his Optics, book 1. prop. 1. exper. 1. - 
gives an account of an experiment, made with a card 8 
or paper, painted red on one half and blue on the other; b 
which being enlightened by a candle, the image, by the in. hal 
terpoſition of a Jens, is ſo projected on a white paper, held . 
on the other fide of the Jens, that the place where the blue wh 
half appears diſtinct, (or the diſtinct baſe of the image of the = 
blue half, as opticians call it) is much nearer to the er; £1 
than the place of the image of the red half; and this is made N. 
apparent, by ſeeing on one of theſe images the repreſentation 57 
of the black threads, wrapp'd round the card, whilff they 
are not vifible on the other: This is fully deſcrib'd in . 5 
ſupra citat. But yet a foreign gentleman (vide Acta Eridi. wh 
Lips. ſupplem. tom. 8.6 3. Pp. 130, 131.) has call'd the exper: * 
ment in queſtion, and denied the matter of fact, affirming, 
that he could not make it ſucceed; but propoſes an exper: Ay 
ment of his own to diſprove the different retrangibility of the : 
rays, | : 
Vion this Pr. Deſaguliers made the experiment of! 
again before the Royal Society, which ſucceeded well: Dut 1 
becaule there muſt be care taken in making it, he ment!0ns 8 
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duly put in practice, will make the experiment always 
ucceed. | 


He painted one half of the card RB (in Fig. 10. Plate VIL) 


wy 15 B with ltramarine, made deeper with a {mall mixture of 
ne indigo; and the other half R he | ng vr over with cinnaber, 
heighten'd with a little carmine ; ſo that the line, which ſepa- 
ced rated the red from the blue, was perpendicular to the Jong 
ey ides of the card. | 


Then he wrapp'd a black filk four times over the middle 
of each painted part of the card, as in Fig. 11. | 

Upon a ſquare trencher (as in Fig. 12.) painted black, and 
ſuſpended vertically againſt a wall, the Dr. fix'd the card 
with a pin; and the room being made very dark, he en- 
lohtened the card with a ſtrong light, thrown upon it from a 
dark lanthorn, that had two convex glaſſes there in; then 
ſetting up the lens LL (repreſented by Fig. 13.) in ſuch a 
manner that its axis paſs'd perpendicularly thro the image of 
the card, at the diane of nine foot from the card, the 
image of the card being receiv'd upon à piece of white 
aper at the diſtance. of nine foot on the other ſide of rhe 
— at B, the blue half appeared diſtinct, with the image of 
the black ſilk going vertically along its plane, whilſt no ap- 
pearance of the black filk was perceivable on the red half; 
then removing the paper about two inches to R, the red 
half of the image had a black line very plain upon it, whillt 
it was inviſible on the blue half. This was more evident, 
when a ſtrong image of the candle was ſucceſſively thrown 
on that half of the card, whoſe image was then under con- 
hideration: When the paper was held in the middle between 
Rand B, the black line upon each colour was viſible, but 
indiſtinct. | 1 | | 
N. B. Care muſt be taken to make the colours deep, 
becauſe having accidentally rubb'd off ſome of the blue, the 
whiteneſs of the card under it, causd its image to fly out 
arther, almoſt as far as that of the red. 


An Account of the Tnoculation of the Small-Pox and the 
Mortality of that Diſtemper in the natural Way; by 
Dr. Nettleton. Phil. Tranſ. N“ 374. p. 209. 


1 E are two propoſitions, advanced by the favourers 
of the practice of inoculation, in which the public 
leems to require fuller ſatisfaction. 1. That the diſtemper, 


ad by inoculation, is really the {mall-pox. 2. That it 
18 
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is much more mild and favourable, and far leſs mortal tha 


ingraftment from the ſmall pox, as it has the very ſame ap- 


follow from thence, as a corollary, viz. 'That thoſe, who 


the natural ſort. | : | 

The former of theſe is not ſo much diſputed now, 4; Mt tak 
was at firſt, when this method was introduced; nor can k 
be doubted by any one, who has ſeen thoſe that have beg 
moculated, and has alſo been much converſant in the natyyy 
ſmall pox: There is uſually no manner of difference to hdg f 
obſerv'd between the one ſort and the other, when the numbe MM: im: 
of puſtules is nearly the ſame; but in both there are almof 
infinite degrees of the diſtemper, according to the diverfy 
of that number. All the variation, that can be perceiv'd i; 
the inoculated ſmall-pox from the natural, is, that in the 
former, the puſtules are commonly fewer in number, an 
all the reſt of the ſymptoms in the ſame proportion mere 
favourable : They exactly reſemble what is call'd the dif. 
tinct ſort; the ſymptoms before the eruption are the ven rs e 
fame, and when the puſtäles begin to riſe, their appearance unt! 


is the fame, as well as their periods of maturation and declen- bei 
Hon; they are at firſt of the ſame florid, roſy colour, ant) 


when fully ripe, of as fair a yellow; they commonly riſe » Milfrcal 
round and as large as the other, and when they are very l th: 
numerous, the inflammation and ſwelling of the face comes 
on at the uſual time, and is followed by the ſwelling of the 
hands and feet, and only once the Dr. obſerv'd a ſalivation, 
tho? the puſtules were diſtin: In the natural ſmall-pox, WW H 
when the puſtules are very few, we ſometimes obſerve, they p- 
do not riſe to ſo great a bulk, neither do they ripen fo full 
nor continue ſo long as uſual; and it is the ſame in the way 
of inoculation: In ſhort, as this diſtemper is rais'd by in 


earance, and as it is capable of producing the ſame by 
infection, there ſeems to be no room to doubt of its being the 
true and genuine ſmall-pox: And if that be allow'd, it wil 


have been inoculated, are in no more danger of receiving thc 
diſtemper again, than thoſe who have had it in the ordinary 
way: And this is alſo thus far confirm'd by experience. lt 
is very readily granted, that the operation may ſometimes 
fail: Thoſe gentlemen, who firſt communicated to tix 
Royal Society ſome account of this practice from Turks) 
intimated ſo much; tho Dr. Nerrleron believes that that wil 
happen bur rarcly: In one inſtance in Hallifax, vide Phi, 


Tranſ. N- 370, the Dr. oblety'd no eruption at all, nor ” % 


hay 
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- wound inflame and {well any more than in a common inci- 
U which made him conclude, that what was applied had 
taken effect, and indeed, he was well aware of the reaſon. 
three other inſtances, tho? the wounds inflamed, ſwelled and 
charged conſiderably ; yet the eruptions were ſo imperfeR, as 
ate the Dr. a little in doubt: But two of theſe were after- 
ds ſufficiently tried, by being conſtantly with thoſe who had 
e ſmall-pox, without receiving any infection; which makes 
e Dr. apt to think, they will always be ſecure from any dan- 
of it: As to all the reſt, neither the Dr. nor any body elſe, 
bo ſaw them, did in the leaſt queſtion, but that they had the 
e {mall-pox. : | 
As to the latter propoſition, vis, That the inoculated ſmall- 
ix is far Jeſs dangerous than the natural, the truth hereof, the 
. ſuppoſes, can only he found by making a compariſon, 16 
as experience will extend. To this purpoſe he took an ac- 
unt how many had the ſmall-pox and how many out of thar 
uber died in the town of Halifax and ſome part of the 
buntry, and he procured the ſame from ſevera] other towns 
reabouts, where the ſmall-pox had been epidemical in 1722, 
d that with as much exactneſs as was poſſible. | 


Perſons who had died 


the ſmall- pox. 
Halifax 275 
1a part of the pariſh at Haliſax nen | 
towards Bradford. | 885 
mother part of the ſame pariſh -— 
n | | 5 129 
Leeds 
Wakefield 
Rocſhdale 55 1 
Alion under Line, a ſmall market. town 
cg god. including two ib 
Tllages, | 
Macclesfield | 302 
Hoc port. | | ST 
t;herfeld | | 180 


Total 3405 


Avreat number of obſervations is requiſite, before any cer 
1 wnchufions can be drawn, The Dr. only remarks, that it 
Ver, VII. 6 F f appears 
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appears from theſe accounts, that in 1722, in this party 
kingdom, almoſt 19 out of every 100, or near one fifth 
thoſe, who had the natural ſmall-pox, died ; whereas out of 6 
inoculated, not one died, | 


A Compariſon between the Danger of the Small-pox in tl 
Natura} Way and that given by Inoculation ; by Dr. Ju 
Phil. Tranſ. N* 394. p. 213. | | 


1 HE number of perſons, who had the ſmall-pox by ing: 
lation in England, is, by the beſt information the] 
could procure, as follows ; 

Inoculated by Dr. Nertleton 

Mr. Claudius Amyund ſerjeant-ſurgeon 

Mr. Maitland ſurgeon 1 

Dr. Dover $ 

Mr. Neymiſb ſurgeon 

The Rev. Mr. 7ohnſon 

Dr. Brady at Portſmouth 5 
Mr. Smith ſurgeon and Mr. Dymer apothecary at Chicheſter 1 
Mr. Waller apothecary at Goſport „ | 

A woman at Leticeſter 8 | 

Dr. Williams at Haverford- Weſt 

Two other perſons near the ſame place 


Dr. French at Briſtol 


In all 18 


The oppoſers of inoculation affirm, that out of this numi 
two perſons died of the inoculated ſmall-pox ; and the favour 
of this practice maintain, that their death was owing to «th 
cauſes. If, to avoid diſpute, theſe two be allowed to have di 
of inoculation, we mult eſtimate the hazard of dying of f 
moculated ſmall-pox, as far as can be collected from our 
experience, to be that of 2 out of 182 or 1 out of 91. 

Mr. Mather, in a letter, dated March 10. 172 , from Bi 
in New England, gives an account, that of near zœo 10 
lated there, five or fix died upon or after it; but from others 

ſeaſes and accidents, chiefly 2 having taken the infection 
the common way by inſpiration, before it could be commul 
cated to them in this way of tranſplantation. 

If we allow 5 out of theſe 300 to have died of the {mi 
pox ly iroculation, notwithſtanding what Mr. Marbe | 
laid of tueir dying by other accidents or diſeaſes; the hau 
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of U roculation will thence be determined to be that of 1 in 
ih ut 60: But here it muſt be obſerved, that by all the accounts 
m New England, the operators there do not appear to have 
n ſo cautious in the choice of their ſubjects, as in England: 
„ Mr. Mather tells us, that the yarn inoculated were 
i | ung and old, from 1 to 70 years ef age, weak and ſtrong ; 
aby other relations we are informed, that women with child, 
others even in child bed, underwent the operation: Proba- 
y the greatneſs of the danger they were in, from the infection 
the natural way, which then raged among them with the ut- 
of fury, made them the more adventurous. 
In order to form an eſtimate of the hazard, which all man- 
nd, one with another; are under of dying of the ſmall-pox 
| the natural way, that by comparing this with the hazard of 
xulation, the public may be enabled to form a judgment, 
kether or no the practice of inoculation tend to the preſerva- 
m of mankind, by leſſening the danger to which they are 
herways liable; the Dr. conſulted the yearly bills of morta- 
In, as far back as 1667, the year after the Plague and the fire 
London, e e to 1722, the ſpace of 56 years, 
om 42 of which the Dr. has given extracts in the two follow- 
tables. . 
The firſt of theſe takes in the firſt 20 years, diſtinguiſhing 
revery year the total number of burials, and likewiſe the 
Lumber that died of the ſmall-pox in two ſeparate columns. 
ſhe third column ſhews, how many died of the ſmall-pox out 
f every 1000 that were buried; and the fourth column exhi- 
tsthe proportion between thoſe that died of the ſmall- pox and 
de whole number of burials, by the neareſt vulgar fraction, 
Aying always 1 for the numerator. _ | 
The ſecond table gives the laſt 22 years after the ſame man- 
er; and at the bottom of each table is given the total number 
ir each ſeries of years, and likewiſe the number that died each 
ear, taken at a medium, one year with another: By which it 
ppears, that the proportion between the number of thoſe that 
le of the ſmall-pox and the whole number of burials, is very 
arly the ſame, upon an average for each ſeries of years. 
The 14 intermediate years between 1686 and 1701 are left 
"it; becauſe in the bills for thoſe years, the accounts of the 
nall-pox and meaſles are not diſtinguiſhed, as in the preceed- 
gend following years; but are joined together in one article: 
0 that from them no certain account can be drawn of the num- 
kr of perſons that died of the ſmall-pox. ; 
F f 2 „ 


of this practice maintain, that their death was owing to ot 
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appears from theſe accounts, that in 1722, in this part of ; 
kingdom, almoſt 19 out of every 100, or near one 6; 


thoſe, who had the natural ſmall- pox, died; whereas out of 
inoculated, not one died. Es 


A Compariſon between the Danger of the Small-pox in; 
Natura Way and that given by Inoculation ; by D. Ju 


Phil. Tranſ. N* 394. p. 213. 


T HE number of perſons, who had the ſmall-pox by in 
lation in England, is, by the beſt information the] 
could procure, as follows; . 

Inoculated by Dr. Nertleton 

Mr. Claudius Amyand ſerjeant- ſurgeon 


Mr. Maitland ſurgeon the 
Dr. Dover STE, jeu] 
Mr. Weymiſþ ſurgeon | heth 
The Rev. Mr. Johnſon 1 n 0 


Dr. Brady at Portſmouth | 

Mr. Smith ſurgeon and Mr. Dymer apothecary at Chichefer N.! 
Mr. Waller apotbecary at Goſport 85 | 

A woman at Teiceſter | 235 wy 
Dr. Williams at Haverford - Weſt 
Two other perſons near the ſame place 
Dr. French at Briſtol 


In all 1 


The oppoſers of inoculation affirm, that out of this nunl 
two perſons died of the inoculated ſmall-pox ; and the favour 


cauſes. If, to avoid diſpute, theſe two be allowed to have d 
of inoculation, we mult eſtimate the hazard of dying of 
inoculated ſmall-pox, as far as can be collected from our 
experience, to be that of 2 out of 182 or 1 out of 91. 

Mr. Mather, in a letter, dated March 10. 1721, from es. 
in New England, gives an account, that of near zo 10e 
lated there, five or fix died upon or after it ; bat from other 
ſeaſes and accidents, chiefly ren having taken the infection 
the common way by inſpiration, before it could be commu 
cated to them in this way of tranſplantation. 

If we allow 5 out of theſe 300 to have died of the im 
pox ly iroculation, notwithſtanding what Mr. Marler 
taid of tueir dying by other accidents or diſcaſes ; the haz 
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noculation will thence be determined to be that of 1 in 
wut 60: But here it muſt be obſerved, that by all the accounts 
m New England, the operators there do not appear to have 
en ſo cautious in the choice of their ſubjects, as in England: 
r, Mr. Mather tells us, that the perſons inoculated were 
ung and old, from 1 to 70 years 32 age, weak and ſtrong; 
by other relations we are informed, that women with child, 
1 others even in child bed, underwent the operation: Proba- 
the greatneſs of the danger they were in, from the infection 
the natural way, which then raged among them with the ut- 
of fury, made them the more adventurous. 

In order to form an eſtimate of the hazard, which all man- 
1d, one with another; are under of dying of the ſmall-pox 

the natural way, that by comparing this with the hazard of 
xculation, the public may be enabled to form a judgment, 
ether or no the practice of inoculation tend to the preſerya- 

n of mankind, by leſſening the danger to which they are 
berways liable; the Dr. conſulted the yearly bills of morta- 
y, as far back as 1667, the year after the plague and the fire 
London, e e to 1722, the þ 5s of 56 years, 
"Mm 4: of which the Dr. has given extracts in the two follow- 
g tables. 5 | | 
The firſt of theſe takes in the firſt 20 years, diſtinguiſhing 
revery year the total number of burials, and likewiſe the 
amber that died of the ſmall-pox in two ſeparate columns. 
be third column ſhews, how many died of the ſmall-pox out 
f every 1000 that were buried; and the fourth column exhi- 
it the proportion between thoſe that died of the {mall-pox and 
e whole number of burials, by the neareſt vulgar fraction, 
aring always 1 for the numerator. | 5 | 

The ſecond table gives the laſt 22 years after the ſame man- 
r; and at the bottom of each table is given the total number 
r each ſeries of years, and likewiſe the number that died each 
ar, taken at a medium, one year with another: By which it 
pears, that the proportion between the number of thoſe that 
Ik of the ſmall-pox and the whole number of burials, is very 
rarly the ſame, upon an average for each ſeries of years. 

The 14 intermediate years between 1686 and 1701 are left 
It; becauſe in the bills for thoſe years, the accounts of the 
nall-pox and meaſles are not diſtinguiſhed, as in the preceed- 
g2nd following years; but are joined together in one article: 
o that from them no certain account can be drawn of the num- 


& of perſons that died of the ſmall- pox. 
F f 2 TABLR 
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years T * No of Died of the Small Pox. ö 
2 j mw | | In all | In 10 | In Propor. | | 
.xor| 20473 | 095] 53 | „ 
1702] 19481 ö 311 16 85 
1704] 22684 1301 66 43823 | 
8 NT ' ; 15 | - 
170 22097 109 50. | | 
1706] 19847 E 
1 | 9 . 7 0 3 | 72 28 4 
1707] 21600 | 1078 0 | 9 
N | 20 
I708} 21291 1687 79 I 1 ee 
170g 21800 | 10244 47 | LEY 
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' Hp | 22 
1712] 21198 | 1943] 92 - | 
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17130 21057 Bn 77 | = [ 
17144 26569 | 2810] 106 | at} 
55 9 
1715] 22232 1057 48 = | 
) | | 
1716] 24439 | 2427] 99 = 
1717] 23446 | 2211}, 94 | 5 | 
1718] 26523 | 1884] 72 | = | 
1719] 2834, 3229] 114 | 5 
1720] 2545+ 14400 57 |: 15 | 
1727] 26142 | 2375) 9 | 5 
17224 25750 2167 84 = | 
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Tot. N= Died of the Small fox. 
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By thoſe tables it appears, that upwards of 5 per cent ar 
fmewhat more than 4 part of mankind die of the ſmall po; 
and conſequently, the hazard of dying of that diſtempet, ig 
every individual, born into the * is at leaſt that of 1in 
14; and that this hazard increaſes, after the birth, as the chill 
advances in age, will appear from what follows. 

From this eſtimate it is demonſtrable, that in the caſe of per. 
tons actually having the ſmall-pox, the hazard they run, oe 
with another, of dying of that diſtemper, 1s greater than that 
of 1 in 14; or which is the ſame thing, there muſt be fewer 
than 13 that recover, for one that dies of the ſmall-pox: For, 
fince 1. part of mankind die of the ſmall- pox and the other 
13 parts die of other diſeaſes; if theſe 13 have all had the 
*natl-pox and recovered from them, before they fell ill of tho 
ether diſeaſes of which they died, then juſt 13 will have rec 
vered from the ſmall-pox, for one that dies of that diſtemper: 
But as it is notorious, that great numbers, eſpecially of young 
children, die of other diſeaſes, without ever having the 
fmall-pox ; it is plain, that fewer than 13 muſt recover from 
this diſtemper, for one that dies of them. 4 

To determine exactly how many of theſe 13 parts of mankind 
die, without having the ſmall-pox, is a very difficult taſk : But 
it is eaſy to ſee, that a conſiderable deduction is to be made 
from them. SE 5 5 

In the firſt place, the two articles of ſtill- born and abortie 


ſmal 
will 

1 
men 
pute 
dyir 
et! 
hi 
ther 
tion, 


children, which are*put into the yearly bills, as part of the F 
number of burials, are unqueſtionably to be deducted. two 
With theſe two the Dr. joins the following heads, which, by WM  p 
the beſt information he could procure, comprehend my very Noe 
young children, or at moſt not above one or two years of age; bo 
as ocerlaid, chryſoms and infants, convulſions, horſeſhoehead, Wi As 


headmoldſhot, teeth, water in the head, worms, rickets, liver. 
| growly 
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Joos, chin-cough and hooping-cough ; which articles in the 
Nearly bills for 22 years laſt paſt, amount at a medium to 385 
each 1000, of the whole number of burials. 52S 
lt is true, that in all probability, ſome ſmall part of theſe 
aft have gone thro? the ſmall-pox ; and therefore ought not to 
te deducted out of the account: But then, on the other hand, 


3 ! | 3 „ 
4 it is certain, that of the remaining —_— of mankind, that 


re above one or two years of age, there are great numbers, 
that never have the ſmall-pox ; it will 


be judged no unequal] ſup- 
wſition, if we ſuppoſe all conta iped under the above-mention'd 
keads, to have eſcaped that diſtemper, when by way of com- 
penſation all the reſt of mankind are allowed to undergo them, 
which conceſſion is ſo large, that it will abundantly make up 
vr what is aſſumed too much in the former ſuppoſition. 

Allowing, therefore, that out of every T1000 children, that 
xe born, 386 die under x or 2 years of age, without having 
the ſmall-pox, and 72 do ſome time or other die of that diſtem- 
per; it follows, that the hazard of dying of them to the remain- 
&r of mankind, above x or 2 years of age, who are all ſup- 
pſed to undergo that diſeaſe ſooner or later, is that of 92 out 
of 6x4, or nearly 2 out of 1): So that no more than between 
and 8 can recover from that diſtemper, for one that dies of 
them : And if any confiderable part of the aforeſaid remainder 
af mankind, more than is allowed for above, eſcape having the 
ſmall-pux, then the proportion of thoſe that recover from them. 
wil be ſtill ſmaller. 

This conſideration ſhews the fallacy of one plaufible argu- 
ment, that has been often made uſe of on occafion of the diſ- 
putes about inoculation 5 vis. that whatever be the danger of 
ching of the ſmall- pox, to thoſe that actually have that diſeaſe ; 
jet as great numbers of perſons never have the ſmall- r at all, 
this danger is what any particular perſon may never be in, and 
therefore, it will he madneſs to undergo the hazard of inocula- 
ton, be it great or ſmall, in order to prevent a diſeaſe, which 
pſlibly may never befal one. | 

For, if 2 parts in 1) of all mankind, that are above one or 
two years of age, muſt ſooner or later die of the ſmall- pox; it 
b plain, that how many parts ſoever of theſe 19 are ſuppoſed 
v eſcape that diſtemper, the mortality among the remainder 
abo undergo them, muſt in proportion be ſo much the greater. 
as for inſtance, if 9 parts eſcape having the imall-pox _ 12 
under- 
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- undergo them, then 2 out of 10, or 1 out of 5, that hape f 
ſimall-pox, muſt die of them. 35 | 
And as it can never be known, whether or no any particy) 
ſon be one of thoſe, that are to have the ſmall-pox ; his h 
zard of dying of that diſtemper being made up of the hazy 
of having it, and the hazard of dying of it; if be bare! 
will be exactly the ſame, namely, that of 2 in. 17, or 1 in 8 U 
9, whether the proportion of mankind, that eſcape having th 
— be-great or Jn... 8 
But as what has been ſaid concerning the hazard of the fil 
x in the natural way, is taken from an account of 42 yen 
Whereas, the hazard of inochlation is eſtimated only from wha 
has happened in the ſpace of about 15 months, ſince which tin 
it had its firſt riſe among us; it will, perhaps, be aſled h 
ſome perſons, why the eſtimate of the hazard of the naturl 
{mall-pox is not alſo made, from the laſt two years alone, wi: 
out running back into ſo great a number of years, before inc 
Jation was begun? A f 
To which the Dr. anſwers, that the Papa's ſuch, as de 
of the ſmall- pox, varies ſo much in different years, as appem 


from the tables above, that it was impoſſible to come at any cer 
tainty in this point, from the conſideration of the two laſt yea 


alone; and if any one ſuſpect the Dr. of partiality in proceed. 
ing in the manner he has done, he need only caſt his eyes upa 
the ſecond table, where he will find, that the mortality of the 
natural ſmall-pox, for the 2 laſt years, has conſiderably e, 
ceeded the medium he has determined, from tak ing in 41 
ears. | | 1 55 
5 There 1s another method, which, if it were put in praftic 
in ſeveral large towns or pariſhes, and for a ſufficient number d 
years, would enable us to come at a nearer and ſt ill more cer 
rain computation of the proportion between thoſe that recover, 
and thoſe that die of the imall-pox ; which is, to ſend a careful 
perſon once a year, from houſe to houſe, to enquire what per- 
tons have had the ſmall-pox, and how many have died of then 
in the preceeding year. This was done in ſome places, # 


follows. 
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From which it appears, that upon a medium between theſe 
bants, there died of the ſmall-pox almoſt 19 per cent, or 


brly 1 in 5, of perſons of all ages, that underwent that diſ- 


per. Which is the more to be remarked ; for, that out of 
ons, that had the ſwall-pox by inoculation, the fame 
r, and in the neighbourhood of the fame places, not one 
. Slamt of3.izem TE 
Mr. Mather obſerves, in his abovementioned letter, that out 
more than 5000 perſons that had the ſmall· pax at Boſton 10 
England, within little moxe than half a year, near 900 
d, winch is more than I in 6; and this account added to 
iſe from Toriſbire, Chicheſter and Wales, reduces the pro- 
nion of thoſe that die of the ſmall-pox to ſomewhat more 
u 18 per cent; ſo that the e f that diſtem- 
o thoſe who are taken ill of it, is that of f in between 
and 6, or ſomething above 2 in 1. | 
The- refult, therefore, of theſe computations is, that if the 
ne proportions ſhould ſtill continue, as have hitherto been 
mined by obſervation, we mult expect. e. 
That of all the children that are born, there will, ſome time 
other, die of the ſmall- pox, 1 in 114. 3 
That of perſons of all. ages taken HU of the natural ſmall- 
, there will die of that diſtemper, I in 5 or 6, or 2 in 11. 
That of perſons of all ages, inoculated, without regard to 
e healthineſs or unhealthineſs of the ſubject, as was practiſed 
New- England, there will die 1 in o. | 1 
That of perſons, inoculated with the ſame caution in the 
vice of the ſubjects, as was uſed by the ſeveral operators one 
th another, in England (if we allow in the two diſputed 
© abovementioned, that the patients died of the inoculated 


all- pox) there will die 1 in 91. 


bu if thoſe two patients be allowed to have died of other 
(ents or diſeaſes ; then we ſhall have reaſon to think, as far 


ny judgment can be made from our on experience in 


Vol. VII. 6 Ge 5 England, 


* 
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England, that none at all will die of inoculation, projigy 
that proper caution be uſed as in Tur key, where out of my 
— 1 that in the ſpace of 40 years were inoculated in a 
about Conſtantinople, by one Greek woman, not ſo much 
one perſon miſcarried, as the Dr. was aſſured by the ingen 
Dr. le Duc, a native of Conſtantinople, who was bim * 
culated there, under the care of his father, an eminent phyfy 
in that city. * b 
1 The following . account of the ſucceſs of inoculation in x 
about Boſton in News England, was procured from Cy 
Osborne, who refided in that town and neighbourhood, dur 
the whole time of that practicſe. & > ar; 
The Dr. inſerts it here, as it confirms the extract given ab 
from Mr. Mather's relation, and is a more particular ac 
of the matter of fact, than any he had hitherto ſeen. 
In May 1721, the ſmall- pox were brought into the tom 
Boſton; in June they began to ſpread pretty much, and in Ji 
they were got into moſt parts of the town and a conſidenh 
number of people died of them: At this time inoculation waf 
put in practice by Dr. Boyleſton, who then performed it up 
Bis own child, and a Negro ſervant, who both did well; w 
withſtanding which, this attempt gave great uneaſineſ to i 
ne ighbours: However the praCtice went on, to the number 
about 40 perſons, one of which was a woman of about 300 
45 years of age, who got well over the ſmall- pox, as ber by 
band publickly declared, but had been before troubled wi 
hyſteric fits, of which ſhe died ſome. little time after: Wht 
about 50 perſons had undergone the operation, Capt. O 
and his wife, who had hitherto been at a place called Rau. 
a mile from Boſtpn, went into town and received the ſmal p 
by inoculation. They had them with all the gentleneſs and 
deration that was poſſible, neither of them having had an hu 
dred puſtules, or being ſenſible of any fever worth mention 
1o that they did not find it neceſſary to keep their beds. 
In. Auguſt the natural ſmall-pox proved more mortal, and 
oculation made a greater progreſs, the people - continuing | 
come into the practice of it: A ſecond perſon, that dieds 
inoculation, was an apotheeary's houſekeeper, that was ot 
town, till an Indian maid got the diſtemper in the fame bol 
and removed and died. Upon which this woman coming 
town, her maiter undertook to perform the operation upol 
(which by the bye was the firſt and laſt he ever performed) u 
on the third day aſter the inoculation, the ſmall-pox came“ 


| * 
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\n her very full: From which it was plain, that ſhe had 
igen the infect ion before, in the common way. FR. 
The third perſon, that, died after inoculation, was a Gentle- 
in of 45 years of age, that lodged in the fame. houſe with 
ena e Capt. and his wife; he was under great and extreme infir; 
F f body, and upon making the experiment he had not 
a bength 20 go thro' with 1r. 18 NR, e 9 
The ſaid Gentleman's fiſter was the fourth perſon that died 
pon this operation: She was about 40 years of age, of great 
wiſpoſition. of body, and weak, as was her brother. "> 
aun Tue fifth, that died upon inoculation, was a woman ſervant 
12 houſe, where the whole family, to the number of 8, were 
oculated at the ſame time: She lay in a cold upper room 
ring her illneſa and was much „ the whole family 
ig don together; fo that ſhe died merely for want of a 
ee attendance. This happened in the town of Roxbury, 
bere it is to be obſerved, that 13 men, maſters of families, 
ner the ſmall-pox and all died, which, induced the people to 
rake ule of inoculation, having been before much againſt it, 
d there were 43 men — there, who all did well. The 
niniſter of the town was the firſt who put at in practice there, 
och againſt the mind of the people at firſt; tho' afterwards 
bey were well pleaſed with it; ſeeing with what great ſucceſs it 
43 attended; and then whole families came into it and under- 
zent the operation. There were in all at leaſt 280 perſons 
poculated; and the Capt. ſuppoſes there might have been 
bout 20 or 30 more, of which he could give no certain 
xccount, | | 

. Account of a new Sort of Moloſſes, made of Apples, and 
of the degenerating of Smelts; by. Ayr. Dudley. Phil. 
Tranſ. N“ 374. p. 231. 35 „ i 
nn TEE apple, that produces the moloſſes, is a ſummer-ſweet- 
1 ing, of a middling ſize, pleaſant to the taſte and full of 
uce, fo that ſeven buſhels will make a barrel of cyder. The 
manner of making it is thus; you grind and preſs the apples, 
ad then take the juice and boil it in a copper, till & of it is 
ralted, which will be done in about fix hours gentle boiling ; 
nd by that time it comes to be of the ſweetneſs and conſiſtency 
> moloſſes. SETS | | | 
Some people ſcum the cyder as it boils, others do not, and 
ſt there ſeems to be no great difference in the goodneb. 
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Thbeſe new woloſſes anſwer all the ends of that made bf 
ſweet cane, imported from beyond ſea. They ſerve now 
for food and breq ing, but are alſo of great uſe in preſtrrng; 
eyder; two quarts of them put into a barrel of rack'd ©, 
will both preſerve and give it a very agreeable colour. - * 
The apple moloſſes were accidentally diſcovered a few . 
ago by Mr. Chandler at Woodſtock in New England, a w 
remote from the ſea, and where the Weſt dia moloſſez 
dear and ſcarce : He ever after ſupplied his family with mol 
ſes out of his orchard, and his nezghbours likewiſe:did the fa 
to their great advantage. %% 1-5: 3667. 
The country farmers run much upon planting orchatdt 
theſe ſweetings, for ——— twine, and they aſſut 
Mr. Dudley, they make the beſt ſort af pork : And he afin 
that the cyder made of them ĩs better than that of other fu 
for taſte, colour and keeping. 3 Mt; 
To ſhort miles from Mr. Dadley's houſe there was 1 fi 
pond, half a mile Her, having little or ho communication wi 
the ſea: An ingenious man, ſome threeſcore years apo, forts 
periment ſake, took a pail of Lg gms" rom the river u 
or them into this pond, where they multiplied: abundan 
ut they degenerated to a very {mall fort ; for, the river (mel 
Mr. Dudley ſuppoſes are full as large as thoſe of the Jun 
ſome of them weighing two ounces and 2; whereas theſe ſm 
ones did not weigh five penny weight. The pond-finels 
thought to eat much better than the other, and they are 
tranſparent and of a beautiful ſhining pearl-colour, - .;- 


. 


Obſervations on the Eclipſe of the Moon, June 18, 1722; 
the Longitude of Port Royal in Jamaica, determined tben 
- by; by Dr. Halley. Phil. Tranſ. No 575. p. 235. 
HE eclipſe of the moon, that happened in Zune 1711 
Vas fo far hid by the cloudy ſky, that neither Dr. Hil 
nor any other in or about London, could furniſh an obſervati 
thereof, worthy to be laid before the Society. But the lan 
having been well oblerved at Jamaica by Capt. Candler, on 
mander of his N ſhip the Launceſton, and at Berlin 
M. Chriſtfried Kirch, aſtronomer of the Royal Academ 
Sciences there; the Dr. prefixes to their accounts that little 
himſelf was able to note concerning it. | q 
June 18. in the morning, having perfectly rectiſied his loci 


ſo as to ſhev the apparent time 3 neither the tranſit of the 4 |; 
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- the meridian, nor the beginning of the eclipſe, which 
. follow 'd, could be obſerv d by reaſon of a — y thick 
Joud. rt vl my AG BE : 1 
At 13h 12' app. time a ſmall portion of the moon's body 
as ſeen thro” a very little hiatus in the cloud, by. which 
umpſe wo Dr, could only be aſſur'd, that the eclipſe was 
ot yet total!. E „„ 1 

1 13h, 22 by ſuch another view he was ſatisfied, that it 
zs now become total; but in a moment it again diſappear d, 
ll 14h. 49 10”, when the cloud beginning to break, he got 
ime to meaſure with the micrometer the lucid parts, now 
ccover'd in the moon's diameter, which he found 14, tho 
ot ſo well as he could wiſh, by reaſon of a thinner ſort of 
bud, which perpetually interpos'd, and render'd the edge of 
e ſhadow ſomewhat dubious. _ 5 

At 15h. 15 the moon was pretty well get out of the thick 
bud; but being very low and the day- light becoming 
hong, ſhe ſhone very faintly and the ſhadow became wdric 

d worſe defin d. | | 

From 15h. 26 to 15h. 2) T. app. the Dr. doubted. of the 
0d, and he is poſitive it did not exceed the 21. It ended 
ver againſt the north part of Palus Mæotis Hevelii, much 
bout the middle of the weſtern or right hand limb of the 
noon, ſhe being then very near ſetting, 5 

Capt. Candler, being at that time at Port Royal in Ja- 
mica, had much better fortune and a ſerene ſky from the 
pinning to the end; and having us'd due care to be affur'd 
it the times by altitudes, taken with an inſtrument of three 
ſoot radius, the reſult of his obſervations is, as follows. 


| | | 13 
The eclipſe began | 6 $9. 10 
Immerſion | 5 8.7. 
Emerfion ; 9 11 co 
The end 1 
Whence the middle 8 39 25 


And ſuppoſing the eclipſe to have ended at Greenwich at 
Ih 26' and 2; the difference of Long. between Port Royal 
ad Greenwich will be zh 6' 50! or 5h & and 4 from London, 
that is 760 37 and g. | 
M. Kirch, being in a more eaſterly meridian, could ob- 
ke nothing of the emerſion, but he carefully noted the 

time 
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time of the beginning and immerſion, as he obſery'd: then or, 
Berlin; viz. the beginning of the eclipſe at 12h 59 550, g 
the immerſion at 14h 8' 87. Now by comparing ſeveral d 
fervations, made at both places, the Dr. formerly conclude 
Berlin to be 54 of time, or 13* and 4 more eaſterly thy 
London: Wherefore, at London it began at 12h. 5''550 wy 
immerged at 13h. 14' 8”; that is, the beginning was lit 
there than at —— 5h. 6' 45% and the emerfion l 

h. 6' 18”, punctually agreeing with what reſulted from th 
Dr's obſervation of the end, as aforeſaid, and ſufficiently: uit 
what he had long ſince determined from obſervations: fen rn 
him from Jamaica by Mr. Charles Boucher, 3 
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The Longitude of Carthagena in America; by the dn 
Phil Franf. N? 395. p. 23). ob 
A MONGST ſeveral obfervations, ſent from Cyrthang 
in America, and made by Colonel Don rer, de Herrer 
chief Engineer of that city, Dr. Halley found one immetſu 
of the fi rſt ſatellite of Jupiter into his ſhadow, obſery't thi 
by a 17 and + foot teleſcope on April 9. 1712, O. 6. 
15h 58' 44 apparent time; as alſo two emerſions of the {an 
ſatellite, on Fuly 5, 11h 23' 41! and Faly 21, gh 411i 

1723, O. S. all which tally with obſervations, made 
Wanſted by Dr. Pound and Mr. Bradley, . who obſery'd there 
the very next eclipſes to all the three; that is, the immetſm 
by a 15 foot tele ſcope on April 11. 15h 28 40! equat. tim, 
or 15h 30“ 25! app. time; and the firſt emerfion fuy 5 
Toh 59 287 equat. time by the reflecter, and 18 after, 
Toh 59 469 by the 15 foot teleſcope, that is, 10h 54 127 app: 
time. The other was obſerv'd at Wanſted, July 23, gh 19 1 
equat. time, both by the refleQer and 15 foot teleſcope; that 
1s, at oh 13 35) app. time. Subſtract from each of thele 
one period of this ſatellite or 1* 18h 28” 36”, and April) 
15h 58” 44” at Carthagena will be 21h 1' 49” of the fanc 
day at Vanſted, and the difference of meridians h;“ 5; 
likewiſe by the firſt emerſion ly 5, 11h 23' 41” at Carth- 
gens, was at Waſted 16h 25' 36” of that day; whence tit 
ifference of meridians zh x' 55”. But by the laſt emen 
uh 21, oh 4z' 1)“ at Carthagena was 14h 44 59 Nt 
Marſied; whence Wanſted is zh 2' 4:” more cafterly thin 
Carih:gera; and taking the medium of all three, 5h 25+ 
or 75 387 maybe taken for the true difference of Long. tht 
is 75 and 4 from London, which compar'd * 475 
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;ndler's obſervation, ſhews Carthagena to be about 20 
agnes to the eaſtward of Port Royal in Jamaica. 


ſhervations on 4 Comet ſeen ar Berlin, from the 18th of 
January 70 7he J. J February 1918, N. S. By Chriſt- 
fried Kirch. Phil. Tranſ. No 375, p. 238. Tranſluted 
from the Latin. 21 1 + 
E RE M. Rirch hints, that the obſervations of this 
| comet, publiſhed in Nov. Liter. Lipſien. are not accu- 
te; for, on the 23. of Januury in the morning, the comet 
brm'd an ee with 0 and ꝙ of Caſſiopeia and not 
with J and e; and in the evening, the ' of Per/ens, the 
amet and the 0 of Caſſiopeia were as to ſenſe in a ſtreight line. 
M. Kirch obterv'd the comet from the 18th of Fanuary to 
he 5th of February: The following table exhibits its places 
by obſervations till 10 in the evening. 
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The path of the comet paſsd above the back of 95 err 
Minor, near the pole ſtar, thro — and knees of Cepjyy, 
Caſſiopeia and Andromeda; its deſcending node was in 31 
and 7 of Aries, with fame mutation; the angle of the q 
metic orbit and eclipric was about 69“ and 4, with ſome 
variation too; the path of the comet was almoſt 2* from the 
pole of the world and interſected the equator in 26? and e 
from the equinoctial point; its perigæum was in 6 m. 
Virgo with 62% 5" N. Lat. The comet. was in its perigeu 
— 4 18th of J7auuary zh g' in the morning; its dium 
motion in its orbit was 220 8“ in the peregzum, vs. 12 houn oul 
before and 12 hours after the perigæum; but on the laſt din 
of its appearing 32. Suppoſing the earth at reſt and the cong 
moving in a right line, the motion of the comet was 31 ſuch 
parts, whereof the leaft diſtance of the camet from the eu 
is 1000. M. Kirch could determine nothing with /certainy 
about the parallax of the comet, only that it was a great dei 
higher than the moon; and he conjectures with fome pr. 
bilny that it mov'd within the orbits of the planets ; % 
that in its Perig um it was much nearer to us than the ſphere" * 
of Mars. For, ſuppoſe the ſemidiameter of the earth's oi 
be 10, ooo parts, the diurnal motion of Mars will be 15g0t 
140 ſuch parts: If we ſuppoſe the comet tp have been in tb 
orbit of Mars with'62* Lat. and 22 8' diurnal motion, i”! 
velocity would be 2847 parts, ſuppoſing. at the ſame time it 
was in oppoſition to the ſun; but ſince the difference of 
Long. of the ſun and comet in its perigaum was only 141 
400, the diurnal motion of the comet becomes 3200 parts, and 
the proportion of the motion of the comet to the motion 
Mars as 23 to 1: Wherefore, he colle&s, that the comet 
moy'd within the ſphere of Mars. But ſhould any one ſup 
poſe the comet to have moved within he orbit of Satury it 
thould then have a velocity, that would be to the velocity ( 
Saturn as Go to 1, and that in one day it would run on 2 


greater ſpace, than the earth does in half a year; not to men: 
a 


tion the diameter of the comet, that ſhould be no Jeſs 
three diameters of the ſun. nt bod 
MN. Kirch comparing this comet with others, found tht 
obſerv'd by Regiomontanus in January and February, 1471 % 
1475 moved in a tract not vety different therefrom; tor, 
paſs d thro' Urſa minor, the thighs of Cæpheus, the breaſt or 
neck of Caſſiopeia and the girdle of Andromeda; and !s 


greateſt velocit 5 in a day Was 40. Another Tamet Was , 
TY \ err 


KorATL iSocr#TYK | al 
d in 1556, whoſe nodes Camerarius placed in 117 of Libra 


1d Aries and which paſs'd near the feet of Ur/a minor, thro 
mY HL. above Calſfopeia and thro! the upper parts of Andro- 


4g, with a very ſwiſt motion in its perigæum. And if 


ob. 5 : c 

os giomontanus obſerv'd a comet in 1475 (which Aſtronomers 
"the ery much doubt) there would be a ſurpriſing coincidence 
d 1Wctv<<n theſe three comets : For, the interval between the 


mer and middle camet would be 81 years, and between 
e middle and laſt comet 162 years, that ſo the revolution of 
he comet might be 81 years; and the hiſtory of other comets 
ould alſo agree very well with theſe. 


„ Account of the Appearance of ſeveral Arches of Colours, 
contiguous to the iuner Edge of the common Rainbow, 
oſery'd at Petworth 4 Suſſex; by Dr. Langwith. 
Phil. Tranſ. N? 375. p. 241. | | 

HEN the primary rainbow has been very vivid, 
Dr. LangWith has obſerv'd therein, more than onee, a 


ESSES= 


nd {eries of colours within, contiguous to the firſt, but 
ber r weaker, and ſometimes a faint appearance even of a third: 
rbir beſe increaſe the rainbow to a breadth much exceeding 
go bat has hitherto been determined by calculation; and an 
"the WW'7enious friend of the Dr's taking notice of this appearance, 


as much ſurpris'd at it, as thinking it not reconcileable with 
x haveys 1 e 
The Dr. obſerv'd ſomething of the ſame nature, tho' not 


Ty the ſame * of perfection, with that in the foregoing 

and {count as follows, ; 

of March 22, 1721-22, a little before 6 o'clock: in the even- 
rg, wind at N. W. by W. there was obſerv'd at Perworrh 


lvely, diſtin, primary rainbow, the inner and purple 
cours of which had a far greater mixture of red therein, 
an the Dr. could ever obſerve in Sir 1/aac Newton's oblon 
ſectrum; under this was a ſpace of a breadth, conſiderably leis 
ban that of the limb of the rainbow, in which the Dr. could not 
Iſtioguiſh any colours; ſtill lower was a faint interrupted arch 
| red, inclining to purple, which appear'd and vaniſh'd 
eral times, while be was intent upon obſerving it. 

As to this phznomenon the Dr. ſuſpects, that the extraor- 
nary redneſs in the purple of the firſt rainbow, is owing 
the mixture of the red rays of a ſecond ſeries of colours 
1h the purple rays. of the firſt; that the colourleſs ſpace 
nlſted of rays, which are too weak to affect the tight 
Vox. VII. Nꝰ 7. Fs | with 
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with diſtin colours; and that the innermoſt broken ad 
was the end of a ſecond and beginning of a third iris. 
As in this laſt account the Dr. obſerv'd the purple of 1 
ſecond iris, without the other colours, ſo he obſeryd f 
other colours, but not very diſtin, without the purple; u 
he could never obſerve any more than one ſeries of coloy 
near the horizon. 2 2 . , 
March 27, 1722, about a quarter before 6 o'clock in 
evening, wind S8. W. the Dr. obſerv'd at Perworth one of f 
fineſt rainbows he ever beheld in his life. OTA 
The firſt: ſeries of colours was as uſual, only the pury 
had afar greater mixture of red therein, than he had er 
obſerv'd in the priſmatic purple; under this was a coloure 
arch, in which the green was ſo predominant, that he coul 
not diſtingutſh either the yellow or the blue; ſtill lower ws 
an arch of purple, like the former, highly ſaturated with rec 
under which he could not diſtinguiſh any more colours, 
The Dr. view'd this delightful object for a conſiderall 
time, without that vaniſhing and returning of colours, d 
nd iwthelaft, - 4 15h; 4 5 e EUR FOE 
The order of the colours in this compounded rainboy y 
red, yellow, green, blue, a mixture of purple and red, gte 
(or rather a mixture of yellow, green and blue) a mixture 
purple and red. $7 27 „ 
The Dr. now began to imagine, that the rainbow {elder 
appears very lively without ſomething of this nature, an 
that the ſuppos'd exact agreement between the colours of th 
rainbow and thoſe of the priſm, is the reaſon that it has bee 
ſo little obſerv'd. : UTILITY, 
The Dr. afterwards obſerv'd this phznomenon at Permwort 
in very great perfection, as follows. ho PO ga oo 
Auguſt 21. 17522, about half an hour paſt 5 o'clock ith 
evening, the weather temperate, wind at N. E. the colou 
of the primary rainbow were as uſual, only the purple 
clin'd very much to red and was well defin'd; under this ue 
an arch of green, the upper part of which inclin'd to a big 
yellow, the lower to a more duſky green, under this wer 
alternately two arches of reddiſh purple and two of green 
under all a faint appearance of another arch of purple, whic 
vaniſh'd and return d ſeveral times ſo quick, that he coul 
not ſteadily fix his eyes upon it: | FRET 
1 he order of the colours was, as follows. 


| 1. Rel 
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1. Red, orange-colour, yellow, green, light blue, deep 
luc, purple. 2. Light-green, dark-green, purple. 3. Green, 
urple. 4. Green, faint vaniſhing purple. | 
Here are four orders of colours, and perhaps the begin- 
ing of a fifth: For, the Dr. does not doubt, but what he 
vlls the purple, is a mixture of the purple of each of the 
per ſeries with the red of the next below it, and the great 
mixture of the intermediate colours. A clergyman and 
ur other gentlemen in company, viewing the colours atten- 
rely, agreed, that they appeared in the manner juſt now 
ecrib'd. - | „55 £1 3 
There are 2 things worthy obſervation, as they may, 
cobably, difect us in ſome meaſure to the ſolution of this 
urious phænomenon, as, 3 TL 
1. That the breadth of the firſt ſeries fo far exceeded that 
{any of the reſt, that as near as the Dr. could judge, it was 
qual to all of them taken together. V 

:. That he never obſery'd theſe inner orders of colours in 
ke lower parts of the rainbow, tho' they were often incom- 
nrably more vivid than the upper parts, under which the 
dours appeared, The Dr. oblerv'd this ſo very often, that 
e could hardly think it accidental; and if it ſhould prove 
me in general, it will bring the diſquiſition into a narrow 
ompaſs : For, it will ſhew, that this effect depends upon 
me property, which the drops retain, whilſt they are in 
ie upper parts of the air, but loſe as they come lower, and 
te more mix d with each other. | 


{ Methid of procuring the Small-Pox in South Wales; 
ly Dr. Perrot Williams. Phil. Tranſ. N? 375. p. 2625 


HE method of communicating the ſmall-pox has 

1 been commonly practis'd by the inhabitants of em- 
1keſbire, in South Wales, time out of mind, tho' by 15 
n- 


ume, vis. that of buying the diſeaſe, as the Dr. w 

m d by ſeveral, who procur'd the diſtemper by that means. 
A married woman in the neighbourhood of Haverford-weſt 
ractis'd this method on her daughter, by which means ſhe. 
ud the ſmall-pox favourably, and was in perfect health; 
withſtanding ſhe ever after convers'd without reſerve with 
ch as had that diſtemper. - MF e 

In order to procure the diſtemper, they either rub the 
datter, taken from the puſtules, when ripe, on ſeveral parts. 
the {kin of the arms, Oc. or prick thoſe parts with pins, 
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Sc. previouſly infected with the ſame matter: And notgiſ 
ſtanding they omit the neceſſary evacuations, ſuch as puyginy 
Sc. yet as the Dr. was inform'd, they generally come off yg 
enough; and what is remarkable is, that he could not he 
of one inſtance of their having the ſmall-pox a ſecond time 


One Mr. Owen a gentleman of this country told the Br. N fa 
above 20 years before, when at ſchool, he and ſeveral of 
ſchoolfellows, infected themſelves at the fame time, from MN 
ſame perſon, and that not one of them miſcarried. 155 


The method the above mentioned gentleman took was 
follows; with the back of his penknife he rubb'd the fi 
off his left hand, till the blood began to appear; he apples 
the variolous matter to that part, which by degrees proywjn 
inflam'd, about a weck after, he fell into the ſmallpox, 

The Dr. converſed with ſeveral others, who made i 
like experiments on themſelves, and they all pofitye 
affirm'd, they never had the ſmall-pox a ſecond time. 


A farther Account of precuring the Small-Pox; by ti... 
Same. Phil. Tran. _— p. 264. þ; 4 = 


M R. Owen was about 15 years of age, when he made tor 
experiment upon himſelf, and he undoubtedly Her 
the genuine ſmall-pox, the ſigns of them on his face, and t 
mark on his hand, where he had applied the matter, bein 
very vifible, as to put that matter beyond difpute, The D 
had been ſo often aſſur'd of the truth of procuring the diſtem 
per in this manner, that he is entirely ſatisfied it has been 
cuſtom immemorial in theſe parts; and not only practisdb 
boys at ſchool, but alſo by many other grown perſons af bot 
ſexes, who conſequently were capable of diſtinguiſhing th 
imall-pox from other diſtempers. 7 2 | 0a! 
A young woman 23 years of age, told the Dr. that abou 
eight or nine years before, in order to infe& herſelf, ſhe hel 
20 pocky ſcabs (taken from one towards the latter end of thi 
diſtemper) in the hollow of her hand a conſiderable time; tha 
about Io or 12 days after, ſhe fickened and had upwards 0 
30 large puſtules on her face and other parts; and that ſit 
afterwards freely convers'd with ſuch, as had the ſmall / por. 

To make it appear, that inoculation is a preferva 
againſt receiving the ſmall-pox a ſecond time, the Dr. caus( 
his two ſons, who had been inoculated, not only to ſee, bu 
even to handle a child, dying of the moſt malignant fort « 
{ma]}l-pox, and yet they continued in perfect health, Us 


2 
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Upon a very exact enquiry the Dr. found, that out of 225 
ho 


ad the ſmall - pox in the natural way, in Haverford-weſt 
id a neighbouring pariſh, fince the beginning of June 1122, 


D had died. N 


Richard Wright. Phil. Tranſ. N' 375. p. 267. 
N ales the cuſtom of buying the ſmall-pox, as it is called, 


1 


unqueſtionable veracity and of advanc'd age affirming, that 
bey Took had the ſmall-pox communicated to themſelves 
is way, when about 16 or 17 years of age (being then very 
wpable of diſtinguiſhing that diſtemper from any other) and 
at they have parted with the matter, contained in the puſ- 
ules to others, which produced the ſame effects. Two large 
illages near the harbour of Milford, namely, St. T/hmaer's 
nd Marloss, are more famous for this cuſtom than any other: 
he old inhabitants of thoſe villages (with which they abound, 
eing in a healthful fituation) affirm, that it has been a com- 
won practice with them, time out of mind; and what was 
wore remarkable, one William Allen of St. Iſbmael's, go 
ears of age, declar'd, that this gr was us'd all his time; 
at he very well remember'd his mother's telling him, it 
32% a common practice all her time, and that ſhe got the 
mall-pox that way. 2 | 

Theſe together with the many other informations Mr. Wright 
tid from almoſt all parts of Pembrokeſpire, confirm him in 
he belief of its being a very ancient and uſual practice 


ill continued in Wales, Mr. Wright gives the relation of one 
un Jones a midwife, 70 years of age, who ſolemnly de- 
ard, that about 54 years before, having then the ſmall- 
jor, one Margaret Brown, then about 12 or 13 years of age, 
bught the ſmall pox of her; that the ſaid Margaret Brown 
as ſeis'd with the ſmall-pox a few days after, and that ſhe 
lad not the ſmall-pox a ſecond time; ſhe farther affirm'd, 


praftis'd from time to time upwards of 530 years; that it was 
ltely usd in her neighbourhood, and that ſhe knew but 
f one dying of the ſaid diſtemper, when communicated after 
he method aforeſaid, the perſon who miſcarried (a young 
man about 20 years of age) having procur'd the diſtemper 
m a man, then dying of a very malignant fort of ſmall- pox. 


farther Account of buying the Small-Pox; by Mr. 


isa common practice and of very long. ſtanding, perſons 


mong the common people; and to prove, that this method is 


ut ſhe had known this way of procuring the ſmall-pox, 
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As to the manner of communicating the infectious man, 
to the blood, by ſcraping the ſkin with a penknife, and 5 
rubbing in the matter ; that was only the caſe of one Part; 
cular gentleman, Mr. Owen, whom Mr. Wright beat 
ſereral times poſitively affirm, that he bought the {mall-pox 
wien at ſchool, and that he gave three pence for the matte 
conta ind in 12 puſtules: It is certain that hundreds in thi 
country have had the ſmall-pox this way, and not one ſingle 
inſtance can be produced of their ever having them a ſecondf 
time. 4 


£xperiments to prove, that the force of moving Badies i 
Proportional to their Velocities; by Dr. Deſagulien u 
Phil. Tranſ. N* $75. p. 269. | 


# Leibnitz was the firſt who oppos'd the receiv'd opinion ei. 
about the quantity of the force of moving bodies, ee. 
ſaying, that it was to be eſtimated by multiplying the ma 
of rhe bodies, not by their velocity but by the ſquare of te er 
velocity : But inſtead of ſhewing any paralogiſm in the mi 
thema: ical demonſtrations, made uſe of to prove the propo. 
fitton, or any miſtakes in the reaſonings from the experiment 
made to confirm it, he uſes other mediums to prove hi 
a ſſertions, vide Acta Erudit. ad ann. 1686, p. 162. and 
vr it haut any regard to what others had ſaid on that ſubjed, 
brings yew arguments, which the learned Dr. Clarke ha, 
folly anſwer'd in his fifth letter to him: M. ohn Bernoulli. 
Volſius Hermannus and others have follow'd and defended 
M. Teibnitz's opinion and inthe ſame manner; ſo that what 
is an anſwer to him, is ſo to them. . 
Polenns, Profeſſor at Padua, has acted in the ſame manner 
in the experimental way, mak ing ſome experiments to defend 
M. Leibnitæ's opinion, vide Polen. de Caſtellis p. 56, 5% &. 
without fhewing thole to be falſe, that are made ute of to 
prove the contrary; and an ingenious profeſſor abroad (who 
| was of the opinion commonly receiv'd, and in his writing 
bad demonſtrated it in the uſual way, vide Gravefaries 
Tetroduct. Vol. x. N* 132, confirming it with the common 
experiments, made in that caſe ) happening to--make ſome 
experiments, like thoſe of Polenus, has drawn concluſions from 
them to ſhew the force of moving bodies to be proportional o 
the tquare of their velocity; and being wholly come over ts 
that opinion, endeavours to deduce it from phyfical princt 


les | 1 


— 


— 
P — 


———— 
— 
42 

42 - 


* 


As there can hardly be any thing ſaid either new or better 


at in has been already ſaid, to ſhew the force abovemention'd 
d e be proportional to the maſs, multiplied into the velocity; 
al Dr. Deſaguliers only repeats the ſubſtance of what others 
eat 


have faid, and makes ſome old experiments over again: But 
hen he conſiders ſome circumſtances, that perhaps have becn 
nrerlooked ; and laſtly, by a new experiment, he endeavours 


ſend the new opinion. 


If a man with a certain force can move a weight of 50 


certain he muſt employ twice that force to move 100 
ounds weight, thro' the ſame ſpace in the ſame time. But 
{ he uſe but the fame force, he will move the 100 pounds, 
eight, but 2 feet in the ſame time; whereas, the 100 pounds 


rees of velocity given it, it will exactly require the 1ame 
orce, that would give one of them 4 degrees of velocity: 
Hence 1t appears, tas the force is proportional to the maſs, 
nultiplied into the velocity. | 

Experiment 1. Let the balance AB Fig. 14. Plate VII. 
hole fulcrum, or center of motion, is at C, be 10 divided, 
hat the brachinm A C be but 5 part of the &rachium CB; 
tis known to all converſant in mechanics, that a weight of 


Naw pounds at A, will keep in &quiiivrio a weight of 25 
has punds,zſulpended at B, where it will have a velocity 4 times 
* greater . that of the weight at A: For, not only when 
ade 


be balance is horizontal, there will be an guilibrium; but 
nen the balance is put in motion, it will return to an qui- 
Urium in an horizontal poſition; the equal and contrary 
brees, applied at each, deſtroying one another; Whereas, if 
be forces were as the maſs, multiplied into the ſquare of the 
elocity, the 25 pounds weight ſhould have been ſuſpended 
it 1), only twice as far from C, as the weight at A; and in 
general let the make of the engine be what it will; let the 
chanical powers be combined in any manner; when 2 
eavy bodies, by means of a machine, act upon each other in 
litcrent directions, if their velocities are reciprocally as their 
alles, they will deſtroy each other's forces and come toreſt. 
As this is true in reſpe& of mechanical powers, fo it is alſo 
n reſpect to the ſhock or blow, given by falling bodies: An 
ary body, falling with an accelerated motion, goes thro' a 
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o ſhew, what has led into an error ſome of thoſe, who de- 


ounds, thro? a ſpace of 4 feet, in any determinate time; it 


eight contains 2 fifty pounds, if each of them have 2 de- 


jce of 1 foot inf of a ſecond, and acquiresa velocity, which 
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would carry it 2 foot in the ſame time with an uniform mg 
tion; the ſame body falls thro' a ſpace of 4 foot in + a ſecay 
and acquires a velocity, that would with an uniform moti 
carry it 8 foot in + a ſecond : Therefore, as the time of f 
fallthro' a ſpace of 4 foot is twice the time of a fallthro? one, 
2 foot, the velocity in the latter caſe is double that of t 
former; and conſequently, the blow that the body will inn 
will be double. ” 5 
Exp. 2. Let the weight P of one pound Fig. 15. be place 
in the ſcale, ſuſpended at the extremity A of the balance 
B, which bears upon the gnomon, or iron ſupporter ky; 
Then if the weight C be let fall from D, or 1 foot, it yil 
by its ſtroke on the end of the beam B, raiſe up the oppoſt 
end A with the weight P, ſo high, that the ſpring g þ vi 
fly from the button z, which kept it ſtreight and upright be 
fore the ſnock. If the weight P be of 2 pounds, it cann 
be raiſed by the fall of C from any height leſs than Per 
foot : Whereas, if the force of the ſhock were 88 
to the ſpace, without any regard to the time, as M. Teiluit 
and his followers affirm, P ought to be raifed, when C fall 
only from E, or 2 foot, which never happens; or if the ſito} 
were proportional to the maſs, multiplied into the ſquare 
the velocity, when C falls from E, then P might weigh, 
pounds; whereas the experiment will never ſucceed und: 
thoſe circumſtances 
It is objected, that the blow cannot be always direct, an 
| that the ſtring which goes thro? the hole in the re 
to guide it in its fall, cauſes a ſenfible friction; and therefore 
that ſomething of the force is thereby loft. But we aret 
obſerve, that if that were all, there would be no need 0 
raiſing up C in the ſecond caſe quite up to F, inſtead of E 
whereas, in fact it muſt always be raiſed beyond F, to allo 
for the friction, that hinders it from producing a double ef 
in falling from F. For, if the experiment be repeatedat 
hundred times, the weight P, when of 2 pounds, will nere 
be raiſed by letting C fall from any place between E and] 
Exp. 3. If (m order to avoid friction) inſtead: of a blovtne 
ſtruck upon the end B, by the falling body, the ſaid body 
be faſtened to a pretty long ſtring, tied to the button n, 44 
, and firſt lifted up 1 foot and then let fall; fo that in fl 
ling 1 foot, it may pull down B, and lift up A with ih 
weight P of 1 pound; whenever P is 2 pounds, C muſt f 
from a height, greater than F or 4 foot; other ways wy 
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+ raiſe the brachium A, eſpecially, if it be let fall between 
nd J. i | FEI 

ww 4 The Dr. took the weight C of 1) ounces Troy, 
zich was a round ball of lead, with a hole thro' the middle, 
d having paſſed the ſtring N- thro' it, before it was faſ- 
ed to the hook X, he placed the whole machine in ſuch a 
mer, that the ſtring being ſtretched by the weight N, went 
o the hole of the weight C, and likewiſe thro? the hole of 
e brachiurs B, upon which Clay, without touching the fides 
the hole either in the weight or balance; then having put 
4 a weight P in the oppoſite ſcale, as C, falling from the 
icht of 1 inch, was able to raiſe high enough, to let looſe 
e ſpring gh from the button ; he added to P another weight 
ual to It; and then letting C fall along the ſtring, that guided 
from an height of 2 inches, then of 3, and then exactly of 
it would not raiſe the double —_— to the former height; 
u falling from. 5 inches or a little higher, it raiſed it up. 

Exp. 5. Leaving every thing, as it was before, he rd 
E weight C for another leaden ball of twice the weight, 
wh falling from 1 inch, raiſed the double weight P to the 
il height; then changing the weight P in any proportion, 
date ver height was required for the heavieſt ball Cor Ca, to 
ill from, in order to raiſe the weight at P; more than 4 times 
te height was required for the firſt ball C, to raiſe the fame 
gght ſo high, as to let looſe the ſpring. —& 

Exp. 6. He tried the experiment with the weight C, ſuſ- 
ded at the ſtring mc (as in Exp. 3.) and a fall from a height 
{ 5 or near 5 inches, was * to raiſe double the weight 
ithe oppoſite ſcale, that a fall from 1 inch would raiſe; only 
re the height above 4 inches was not fo great, as in the former 
periment, the friction being ſomething leſs. Then he ſuſ- 
rnded the large ball Cor Cz by the ſtring me, and when by 
ling 1 inch it raiſed the weight P, the ſmall weight C could 
dt rw the ſame effect, without falling from a greater 

right than 4 inches. af 

| is here to be obſerved, that which way ſoever theſe expe- 

ments are tried, the objections, ariſing from the friction, do no- 

ys ſerve to confirm the new opinion, becauſe they ſhew, that 

don account of the friction, the heights muſt be ſomewhat 

re than in a duplicate proportion of the velocities, but never 
G to give a blow with the ſame body in proportion to the 

ety, a 5 N | 
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That the momentum of bodies is in roportion to the ml 
multiplied into the velocity, is alſo moft evidently ſhewn fo 
the congreſs of elaſtic bodies, as has been demonſtrated by g 
Jaac Newton in his Principia in the Corollaries to the law 

motion. Dr. Deſaguliers had often tried the experiments th 
mentioned with balls of ivory and balls of glaſs ; and fone 
them with two balls of ſteel, of two ounces each; and he four 
every thing anſwer, allowing for the want of perfect elaſtic 
in the bodies. But now, as the objections to the received q 
nion were renewed, the Dr. was willing to repeat the expe; 
ments with the utmoſt accuracy; and therefore, as ivory $ 
are not equally denſe in all their parts and glaſs balls br; 
after 2 or 3 ſtrokes ; he cauſed ſteel balls to be nigh tar 
and made as hard (as the workmen call it) that is, as elattc 
poſſible, and their weights were preciſely as follows; 2 balls 
12 ounces Troy each, I of 6 ounces, 1 of z, 1 of 2, and! 
8 penny weight; then making pendulums of theſe balk, « 
hanging them upon the machine, contrived by Mariotte fort 
- congreſs of bodies, and improved by Dr. Graveſande, vi 
Introd. No 171. Vol. I. he meaſured 57 inches and 4 bety 
the center of ſuſpenſion and the center of gravity of the hal 
and then every degree of the circle they A in their oi 
lation was 1 inch, and the degrees being marked upon a lie 
chords on a braſs ruler above the balls, by their {trings ſucct 
| fively covering the croſs lines of diviſion, the degrees, the be 
fell from, and thoſe to which they roſe, were very dilcemib 
* to an eye placed at a convenient diſtance, i 
Exp. 7. He took the 2 balls 12 and removing each fd 
the loweſt point of their equal and reſpective arts up to 
inches or 4 degrees, he let them fall, fo that they met at b 
tom, 2 were both reflected again to 4, the place from whet 
they fell. C 
| Bro. 8. Every thing elſe being as before, inſtead of 1 
the balls 12, he took the ball 6; — 5 letting 6 go from 9 
grees, and 12 from 4; after reflection 12 was driven up ag 
to 4, as before. * V 
Exp. 9. The ball 3 falling from 16 degrees met the) 
12, that fell ſtill from 4, and after reflection 12 went up 2g 
%% | BEE | | 
Exp. 10. The ball 2 falling from 6 degrees and 12 fron 
12 was reflected to 1; and when 2 fell from 12 degrees, i 
the ball 12 from 2, the 12 was reflected to 2. 1 
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Exp. 11. The ball of 8 penny weight (which weighed but 


(that fel] from 4 a degree) to the ſame place again. ES. 
In all theſe experiments the error, or want of perfect reflexion, 
as greater in the ſmall balls than in the large ones, on account 
f their going thro' a greater arch of a circle, whereby they 
rriated more from a cycloid than the large balls; as likewiſe 
n account of the reſiſtance of the air, which muſt be greater, 
cauſe of the ſmall balls going thro' a larger arch, moving 
ith more velocity, being ſuſpended by a ſtring, 'as thick as 
ut of the large ones, and having more ſurface renn 
their weight. But all the errors do not bring the phænomena 
y thing near what they ought to be, if the force of the bo- 
les were, as the ſquare of the velocities, ee into their 
naſſes; for, then the ball 12 would have been driven to heights 
ery different from what it role up to. AT, 
in the $th experiment, the ball 12 ſhould have riſen to near, 
inches and &; for, the ball 6, falling with the velocity 8, 
moſt have had its force =8x 8X6 = 384; and then that the 
all 12 might have the ſame force, or quantity of mot ion, it 
muſt riſe near to 5, 7; becauſe.5,7X 5, 7 X I2 = 389, 88. R 
In the gth experiment, 12 ſhould have riſen to 8; for, the 
hll 3 muſt have had its force = 16 X16 * 3 768; and if 
1: received its whole force, it muſt have riſen to 8 ; becauſe 
NC, 12 N.. . 3 | 
In the 2d part of the 1oth experiment, 12 ſhould have 
riſen to near 55 becauſe 12 X 12 X 2 = 288 and 5X 5 X 12 is 
6 e eee 1 dtc 
ln the 11th experiment, the ball 12 (30 times heavier than 
the little one) muſt have gone to 2 inches ⁊; becauſe the momen- 
um of the little ball being equal 15 X 15X 1 = 225, that of 
the ball 12 muſt be = 2,75 X 2,75 X 12 = 226, SMW. | 
t may be here alledged, that the momentum, with which the 
large ball comes upon the ſmall one, ſhould be ſubſtra ted; but 
that will not mend the matter much: Tho' indeed, the difſe- 
rence will be Jeſs. For, " ” 
In the $th experiment, if we ſubſtract 4 X 4 X 12 = 192 
from 389, 88, there will remain 197,88, and the ball 12 will go 
but to 4: But then in experiment 9. if we ſubſtract the ſame 
N* 192 from 968,” we ſhall have 576, which would carry 12 
to near 9 degrees; becauſe & 7 X 12 = 58S. Dk ta 
In the toth experiment, there is only 48 to be ſubſtrated z 
ad in the Trth only 15; and therefore, the velocity of 12 
WS: Di | wall 
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will very much fall ſhort of what is agreeable to the ney oi 
nion. | 
Afrer the experiments made and what has been ſaid, till the 
conſequences are overthrown, no notice ought to be taken ofa 
objections, or new experiments. E 


Ani madverſions on ſome Experiments, relating to the Firs, 
moving Bodies; with two new Experiments on the ſan 
Subject; by the Same. Phil, Tranf. N“ 376. p. 28;, 
1 N the preceeding Zranſattion Dr. Deſaguliers demonſtratl 
by reaſon and experiments, that the momentum or force 
moving bodies is always proportional to their maſs, multiple 
into their velocity, and this is the opinion of the greateſt py 
of mathematicians and philoſophers. Now he comes to ci 
der the experiments, that have led ſome ingenious men into; 
error, as to this propoſition. 5 
PDolenus in his book de Caſtellis p. 56. N* 118. gives an ad 
count of his experiments, relating to this matter, in theſe words 
© I took a veſlel that had therein congealed tallow 6 inche 
deep, and fixed it to a level floor, in ſuch a manner, that th 
: furkice of the tallow, which was flat, ſhould every where 
© equally diſtant from the floor. I had cauſed to be madet 
* balls of equal bigneſs ; the one of lead, the other of braſs 
* the laſt of which was ſomewhat hollow in the middle, tha in 
might weigh but 1 pound, whilſt the other weighed 2: 80 
pending theſe balls from the cieling by threads, in ſuch a mano? 
© ner, that the lighter ball hung over the ſurface of the tallon 
from twice the height that the heavier ball did; I cut th 
threads, and the balls falling perpendicularly upon the tap 
low, by their fall made pits in the tallow, that were preciſe) ſt 
© equal; the ball of 1 pound from the beginning of its fi 
© till it came to reſt, going thro' a ſpace, expreſſed by numbe 
£ 
c 
8 
o 


2, produced an effect, equal to that, which the two pound 
ball produced, in falling thro' a ſpace, exprefſed by numbe 
1. It follows, therefore, that we may look upon it as a ft 
tled truth, that the active forces (vires vivas) of falling bo 
dies are then equal, when their proper weights are in a ci e. 
procal ratio of the ſpaces, which the ſaid bodies deſcribe by 
their fall; and becauſe thoſe ſpaces are in the ſame ratio, 
the ſquares of the numbers, expreſſing the velocities ; it a} 

ars by the experiment, that the active force (vim vivan) al 
the falling body, 1s that which is made up of the body itte 


© multiplied into the ſpace, deſcribed in the fall, or my W 
« ſquar 
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uare of the number, that expreſſes the velocity of the 
body, at the end of the motion. This experiment I did 
or only make once, but ſeveral times, changing the balls, 
rc diſtances and the body on which they fell; as for exam- 
fle, making uſe of clay, or ſoft wax: And notwithſtanding 
ele various ways of trying the experiments, the effects 
yere conſtantly the fame ; which made me eafily conclude, 
hat there was always the ſame reaſon in nature for this 
bænomenon.“ | | ; | 
Thus far Polenus; whoſe miſtake lies in this, viz. That 
climates the force of the ſtroke of the falling balls, by 
e depth of the impreſſion made in the tallow, clay, wax, 
any yielding ſubſtance. But we mult conſider, that when 
o bodies move with equal forces, but different velociries, 
it, which moves the ſwifteſt, muſt make the deepeſt im- 
fon ; whilſt the ſloweſt body communicates irs motion 
the clay round about; and therefore, does not ſtrike in fo 
ep as the ſwifter body, which puts in motion few parts of 
e clay, beſides thofe that are before it, and which parts 
ne ſo much leſs time to oppoſe this body's motion, as its 
locity is greater than that of the other. I 
To make this plainer, let us ſuppoſe a door half open, 
u moving very freely on its hinges, if a piſtol be fired 
inſt it, the ball will go thro! the door, without moving it 
tof its place: But if we take a large weight of lead and 
tow it againſt the fame door, with the fame force as the 
fl bullet moved, the door will be removed from its poſi- 
bn, and carried out of its place on its hinges by the ſtroke, 
cauſe in the firſt caſe, the motion of the bullet is commu- 
ated but to a few parts of the door, and in the laſt caſe, it 
lifuſed all over it. Nay, the door will be moved by the 
cke, even tho' there ſhould be a prominent part in the 
d, that ſhould be no bigger than a pfiſtol- bullet, in order 
| ru the door upon no more of its ſurface than the bullet 
done. N 
fer illuſtrating this farther the Dr. contrived the following 
periment. - ; WEE EI ALY FR. $98 
tle cauſed a machine to be made (as repreſented by Fig. 16. 
tc VII.) confiſting of a baſe of wood AB, which could be 
horizontal by means of three ſcrews, ſuch as 888 ; upon 
ls board or baſe there ſtood upright two parallel boards, 
but four inches wide and four inches aſunder, with the 
oy piece E E, ſliding behind one of them, ſo as to raiſe 
| +: = 
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its upper end F to any height deſired. Between theſe boar 
fix ſquare frames of wood CC, Sc. with paper . extends 
thereon, could ſlide in, in an horizontal poſition: Thele pay 
diaphragms being thus placed, he ſuſpended an ivory ball | 
about 1 inch and + in diameter, weighing ſomething more th; 
1 ounce and 2, by a ſhort thread under F; ſo that its center 
gravity hung 4 foot over the firſt diaphragm; then cutting 
thread, the ball fell upon the paper, and by its perpendicy 
ſtroke broke thro' that diaphragm and the 3 next under i 
Then putting ſo much lead into the ball above mentio 
(which was made hollow for that purpoſe) as to make it wes 
twice as much as it did before; and bringing down F, to kt 
fall but from 1 foot; by its fall it broke thro' 2 diaphragn 
only. Making the experiment ſeveral times with differ 
heights ; but ſtill keeping the proportion in height of 3 . 
when the balls were as 1 and 2, the heavy and loweſt þ 
broke thro' but half the number of papers. It happened { 
times, it is true, that there was ſome little difference, wh 
the papers were not equally ſtrong, or equally ftretched; ! 
the ſwifteſt ball always broke thro' more papers than the ſl 
one. | 

Now, tho' this does at firſt ſeem to confirm Polenns's theo 
yet when duly weighed, it proves no ſuch thing: For, 
lighter ball does not break thro' more papers; becauſe it 
more force, or a greater quantity of motion; but becauſe e 
diaphragm has but the time to reſiſt the ball, that falls wi 
double velocity; and therefore, their reſiſtance being 26 
time, as many more of them muſt be broken by the wit b 
as hy the ſlow one. | | 

What has been ſaid, in this and the preceeding Zran/afli 
ſeems to be a full anſwer to all objections, that allow the ia 
of moving bodies and their quantity of motion to be the {a 
But as there are now ſome philoſophers, who diſtinguiſh i 


force from the quantity of motion, the Dr. adds ſomethl Sy 
more for the clearing up of that point. | 2 
As the Dr. takes it, they call vis viva a force, whoſe eff = 
is ſenſible, as thẽ force of gravity, when it accelerates bodies » 
their fall; and vis mortua, a force, which being deſtroy "xs 
produces no ſenſible effect; as the force of gravity acting uf * 
a weight in one ſcale of a balance, when the weight cannot Tr 
ſcend by reafon of a counterpoiſe in the other ſcale. But cn 


tainly no man, that conſiders the thing, attentively, would m4 
that diſtinction:- Hewerer, ſince Polenus allows, that 
| : quil 
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untity of motion in bodies is as the maſs, multiplied into 
be velocity, or MV; but ſays, that the force, with which 
bey act, which he diſtinguiſhes by the name of vis viva, is, 
the maſs, multiplied into the ſquare of the velocity, or M V 
The Dr. made the following experiment to ſhew, that his 
ation is inconſiſtent z tho? all the phænomena of unequal 


t rights, applied to a ſtatera, ſo as to make an gquilibrium, 

x ley night ſerve for that purpoſe ; if it had not been objected, that 

10 e particular conſtruction of the machine, hindered it from 
. 


geeing with the ſuppoſed theorem, viz. that the force is as 
"I: matter, multiplied into the ſquare of the velocity. 


Exp. Let two balls A and B (Fig. 17.) be joined by a 


Wk under the pulley P, ſuſpends a weight W. It 1s plain, that 
won letting go the balls A and B, from the places A and B, 
they will move towards C with the ſame force ; becauſe each of 
them will be drawn towards C by half the force of the weight 
, whether the balls be equal or unequal. | | 
1. The balls, being of ivory and weighing two ounces each 
were, at the ſame inſtant of time, let looſe from A and B, each 
litant 12 inches from C, and both came to C at the ſame time: 
Here the equal forces will agree with the product of the maſſes 
nto the velocities, or into the ſquares of the velocities; becauſe 
AX12 = BX 12, as well as AX 144 = BxX 144 | 
2. If A be taken of 4 ounces weight and let go from D, o 
inches; whilſt B, ſtill equal to 2 ounces, moves from 12 
nches ; both bodies will again meet at C: Therefore, here the 
qual forces muſt be expreſſed by the maſſes into the velocities, 
and not into their ſquares; for, tho* Ax g be.e ual to B Xx 12 
(42 Xx l) AX GC õ or 144 is but half of B x 12 X 12 
dr 288. Whereas, if the forces had been as Polenus affirms, 
3 ſhould have been let looſe only from 8, 4 inches. 

z. When A is 6 ounces, it is let looſe only from E, or 4 
inches, to meet at C with B let looſe from 12: For, then A x 
;=BX12; whilſt Ax 4 x 4, or 96 is 3 times leſs than B x 
12X 12, or 288: So that, according to Polenys, B muſt have 
2 let looſe from 7: But in that caſe it comes ſooner to C than 
N. 5. The weight W muſt be greater than that of both 
bells, leaſt the friction of the table ſhould ſpoil the experi- 


ment. 


. 


ring, which, going thro' the ſmooth hole C of an even table, 
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An Account of an Experiment made to aſcertain the p A 
portion of the expanſion of the Liquor in the Thermomem er 
with regard to the Degrees of Heat; by Dr. Brook 7; 

lor. Phil. Tranſ. N“ 376. p. 291. | | 10 


1 T has been generally ſuppoſed, tho' not proved, that | 
expanſion of the liquor in the thermometer is proponim 
to the increaſe of heat. To determine this matter with g 
tainty, Dr. Taylor made the following experiment. 
He provided a good linſeed oil thermometer, which | 
marked with ſmall divifions, unequal in length, but equal, 
cording to the capacity of the tube in the ſeyeral parts of it, 
all thermometers, ought to be graduated. He likewiſe. proyi 
two veſſels of thin tin, of the ſame ſhape, and sg in cy 
city, containing each about a gallon. Then (obſerving in ex; 
trial, that the veſſels were cold, before the water 278 0 
14 


1 


in, as alſo that the veſſel he meaſured the hot water wit 
well heated thereby) he ſucceſſively filled the veſſels with i, 
3, Oc. parts of hot boiling water, and the reſt cold; aud 
Jaſt with all the water boiling hot; and in every caſe he imay 
ſed the thermometer into the water, and obſerved to what mx 
it roſe, making each trial in both veſſels for the greater acc 
racy: And having firſt obſerved, where the thermometer {4 
in cold water, he found, that its rifing from that mark, oct} 
expanſior of the oil, was accurately proportional to the qui 
py of hot water in the mixture, that is, to the degree 
*Neat, oe, | 


An Account of the Rattle-Snake ; by Mr. Dudley. Phi # 
Le. Tranſ. No 376. p. 292. 
T E rattle-ſnake is reckoned by the Aboregines to be tl 
tnoſt terrible of all ſnakes, and the chief, of the ſerpt 
kind; what cauſes the terror of them, is, undoubtedly, thei 
mortal venom, and the enſign of it is their rattle ;. and it! 
moſt certain, that both men and beaſts are more afraid of the 
than of other ſnakes; and while the common ſnake avoid 
man, this will never turn out of the way. 
Ihe re are three ſorts of this ſnake, that are diſtinguiſhed 
their colour, vie. a yellowiſh green, a deep aſh-colour,,and 
-:black ſattin. | „„ hl 
The eye of this reptile has ſomething ſo fingular and terribl 


$444, 835? 


that there is no Iook ing ſtedfaſtly upon him; one is apt almo 
to think, they are poſſeſſed by ſome Demon. | 13 
N uM | | rat 
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A rattle ſnake creeps with his head cloſe to the ground, and 
dener) flow in moving; ſo that a man may eaſily get out of his 
i; his leaping and jumping to do miſchief, is no more than 
ending or uncoiling himſelf: For, they do not remove their 
hole body, as ot her animals do, when they leap; fo that a 
unis in no danger of them, if his diſtance be more than their 
apth ; nor can they do any harm, when they are in the ir ordi- 
ry motion, till they firſt coil and then extend or uncoil them- 
hes, which are both done in a moment's time. 
When a rattle-ſnake reſts or ſlee ps, he is coiled; and they 
e obſerved to be exceeding ſleepy. EE” 
The tail of the rattle-inake is compoſed of joints, that lap 
er each other, ſomewhat like a lobſter's tail; and the ſtrik- 
them upon each other forms that noiſe, which is ſo terrible 
man and beaſt : The fierceſt noiſe is obſerved to be in fair 
ear weather; for, when it is rainy, they make none at all: 
o which reaton the Indians do not care to travel in the woods, 
time of rain, for fear of being among theſe ſnakes, before 
are aware. Another circumſtance of their rattling has 
en obſerved, to wit, that if a fingle ſnake be ſurpriſed and 
les, and there happen to be others near him, they all take 
ealarm, and rattle in like manner. | 5 
Mr. Dudley, would not pretend to anſwer for the truth of 
ery ſtory he had heard of their charming or power of faſci- 
non; yet he was abundantly ſatisfied from ſeveral witneſſes, 
h Engliſh and Indian, that a rattle-inake will charm both 
urrels and birds from a tree into his mouth. Mr. Dudley 
s told by one of undoubted probity, that as he was in the 
mods, he obſerved a ſquirrel in great diſtreſs, dancing from 
e bough to another, and making a lamentable noiſe, till at 
he came down the tree and ran behind a log; the perſon 
ng to ſee what was become of him, ſpied a large ſnake that 
d twallowed him. | | 3 
And Mr. Dudley is the rather confirmed in this relation, be- 
te his own brother, being in the woods, opened one of theie 
ikes and found two ſtriped ſquirrels in his belly, and both of 
em head foremoſt. When they charm, they make a hoarſe 
lle with their mouths, and a ſoſt rattle with their tails, hav- 
? the eye at the ſame time fixed on the prey. 
heir comman food is toads, frogs, crickets, graſshoppers 
rib: other inſects, but principally ground mice; and the rattle - 
ike again ſerves for food to bears; and even hogs will eat 
m without harm, | 
For. VII. 7 K k They 
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They are viviparous and generally bring forth about r,, 
that in Zune. A friend of Mr. Dudley's in the country, bein 
deſirous to diſcover the nature and manner of the generation; 
the rattle- ſnake, gave him the following account, wiz, aby 
the middle of May, the time when the rattle-inakes firſt con 
abroad, he took and opened one of them and found in the 3 
trix 12 {mall globes, as big as a common. marble, in colo 
like the yolk of an egg; in three or four days more he took: 
opened another, and then plainly perceived a white ſpeck int 
center of the yellow globe; in three or four days more he d 
ſected a third, and diſcovered the head of a ſnake; and i 
few days after that, 4 of a ſnake was formed, ly ing round in 
coil. In the latter end of Zune. he killed an old one and to 
out perfect live ſnakes fix inches long. In September, when i 
old ones take their young in and carry them to their dens, the 
are not quite a foot long. They couple in Auguſt and ate thi. 
moſt dangerous. 

As to other ſerpents er poiſonous reptiles Mr. Dudley cou 
not affirm ; but he was ſatisfied the rattle-ſnake does not td 
his poiſon ; and that unleſs the ſkin be firſt broke or an incil 
made with his teeth, his venom can do no harm; for, hisfri 
aſſured him, that he had made an experiment of it in this m 
ner; he took the but-end of his gun; and ſet it upon four Wii 
five of them; and after they had bit it and left ſeveral drop 
their poiſon, he wiped it off with his hand without any harm 

There are ſeveral remedies for the ſting of a rattle-ſo 
among others, that which is much made uſe of, is a root, 0 
led blood root, ſo called, Mr. Dudley ſuppoſes, from the colo 
of the root, and the juice, which is red like blood. It gro 
in great abundance in the woods; they bruiſe the root and bio 
it over the place that is bit, to prevent the poiſon going fart 
at the ſame time ſcarify ing the place affected: Some of the i 
is likewiſe boiled, and the perſon bit drinks the water. 

The rattle-ſnakes are generally from three to five foot lon 
and commonly exceed not 20 rattles; and yet Mr. Dudley v. 
told by a man of*credit, that he killed a rattle- ſnake, that hi 
between 950 and 80 rattles, with a ſprinkling of grey hairs, Wh 
briſtles, over his body; he was full five foot and + long, © 
as big as the calf of a man's leg. | Rh 
They caſt their ſkins every year, ſome time in June and t 
it infide out, when they throw it off. It has alſo been ebſerie 
that the ſkin coyers not only the body but likewiſe the heads 


cyes. 
Te 


nM They generally den among the rocks in great numbers toge- 
beine; the time of their retiring is about the middle of Septem- 
ation M, and they do not come abroad, till the middle of Aſay, 
ten the hunters watch them, as they come out a ſunning, and 
ſt confi! them by hundreds. 


colin: Olſervations on Vipers; by Dy. Sprengell. Phil. 
Tranſ. No 376. p. 296. | 

c 10 88 Ailan Dr. Sprengeil found a viper-catcher, who ſeldom 
was without 60, or more, .vipers alive, kept together in a 
nd ck room open a top; he had them from all parts of  7raly and 
nd nd them dead or alive, according to the uſes they were de- 


-catched ſome mice, and throwing in one at a time; amongſt 


— 


uſe, till the pregnant female viper and the mouſe wr 2", 
coe; whereupon the mouſe ſtartled ; but the viper raiſed 


t, l is to be obſerved, that no viper will feed, when confined, 
c ept a pregnant female viper: The Dr. {aw the ſame thing at 
nh bryjels, where a ſoldier had catched a large viper big with 


A imall pig of 9 or 10 days old, was bit by the viper in the 
al, and in four minutes time the tail was chopp'd off, the pig 
wpearing to be ſick and dizzy, and the remaining part of the 
al fwell'd ; but the bleeding, the Dr. ſuppoſes, ſav'd it; for, 
* was well again next morning : The ſame. happened to ano- 

r pig, which was bit in the fore-foot, and ſtaying ſeven mi- 


Places, two of which died that night, and the third recovered, 
wing given it, about five or fix minutes after, 10 grains of 
metric tartar. 1 | 


le found, that they all recovered upon the emetic tartar. 
"#4 Obſer- 
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d ed for. Having one day got a female viper, big with young, 
that number of vipers (which were upwards of 60) there 


x none of them that in the leaſt concerned himſelf about the 
ed 
cr 


lutes after the bite, the leg was cut off about two inches above 
the bite. After theſe two, three more were bit in ſeveral 


This the Dr. tried afterwards upon dogs, bit by vipers and 
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Obſervations on the Figures of Snow; by Dr, Langwilcr' 
Phil. Tranſ N“ 36. p. 298. _- _ 


OFT the 30. of Fanuary, 1723, ſomething paſt 9 o'clock Lal 
the morning, weather cold, wind fouth weſterly, but 
very high; barometer above zo inches, Dr. Langwith obſer 
that pretty phenomenon of the ftar-hke ſnow ; and tho uy 
comparing his obſervations with thoſe of Deſcartes, Dr. Gr: Th 
and Mr. Morton, he found he had but little to add upon i. 
ſubject; yet he obſerved with a great deal of pleaſure the . 
reis of nature in this ſort of cryſtallization, an account 
which is, as follows. * STING 
ABCDEEFG, Fig. 18. Plate VII. repreſent the ſerelff I. 
figures of inow : A and B are the moſt fimple figures, of whi 
the former is a roundiſn pellet of ice; the ſecond a ſmall le 
long body, with parallel fides, and often as fine as a hair: 
this latter kind the flakes of ſnow chiefly conſiſt ; and tho th 
look white to the eye, yet when viewed with a ſmall magnif 
of a microſcope, they appear like ſo many tranſparent nee 
of ice, thrown together, without any manner of order. 
The next figure of ſnow is C, in which the pellet has 
out fix of thoſe ſmall bodies of equal length, and ſet at equi"! 
angles: Of this kind the Dr. obſeryed a great many. atc 
The next ſtep in the cryſtallization is D, in which thoſe H 
dies are lengthened and have ſhot out a great many more fro: 
their fides, at equal angles, but unequal lengths, as grow! 
continually ſhorter and ſliorter, till they terminate in a poi 
He meaſured ſome of - theſe, and found them to be ? of an in 
n breadth. He obſerved but very few of them perfect; i F 
t he collatcral ſhoots were ſo exquiſitely fine, as to be liable Me 
be broken in their fall, or confounded together by the leaſt ble 
gree of heat. | 1 „en ee 
Of the next kind E, he obſerved a vaſt many, which, bei 
examined by the microſcope, plainly appeared to be nothin 
but the former ſort in diſorder. The edges of theſe were in ge, 
neral very irregular; but- ſome of them happened to be ſo Mel 
dented, as tO look like the jagged leaves of plants. * 7 
The next kind F had 12 points regularly diſpoſed, and e 
bably might conſiſt of two of the former, ſo joined together © 
to cut their angles equally, 75 Jr 
Perhaps alia thoſe Mr. Morton deſcribes (repreſented by 46 
as conſiſting of radii, which, inſtead of terminating in a poli 
grow bigger, as they advance from the center, might be * 
| | | | lol 
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m two of the kind C, ſo join'd at the center as to cut each 
ers angles unequally ; for, in the progreſs of the cryſtal- 
tion, theſe radii would quickly unite, 2 
Iaſtly, that forr, which Deſcartes compares to roſes, and 
which he has given a figure in his treatiſe of meteors, may. 
cothipg but the kind E, when the points are rounded off 
being gently thaw'd. | | 2 gb 
The Dr. propoſes theſe things only by way of conjecture; 


oo cauſe as the ima]] drops of water may be impregnated with 
(ny ry different particles in the air, it is not eaſy to determine, 
| bether theſe figures may not be the reſult of a cryſtalli- 


tion, quite different from the former. 
The Dr. obſerv'd but very few figures of 12 points, and 


ale moſtly imperfect in one reſpect or other. 
vall pſervations for four Tears on the Aurora Borealis, at 
we Lyn-Regis in Norfolk. Phil. Tran. N* 36. p. 300. 


Tranſlated from the Latin. ; 


| H E author for four years together made ſome obſerva- 

tions on the Aurora Borealis, at Lyn-Regss in Norfolk ; 
vas not aware of the ſurpriſing phænomenon the fixth of 
urch 1915-16; which made him the more ſollicitous to 
ch the ſubſequent phenomena. 323 1 
He very carefully delineated the firſt obſervation, which is 
re ſubjoin'd, as ſoon as he made it; and therefore he takes 
tobe but little wide of the truth: The reſt of the deſcrip- 


ons are very accurate. The cauſe of theſe coruſcations is 
an in bt, he thinks, hitherto ſufficiently diſcovered, | * 
t; ol Friday Sep. 5. 1918. About 10 ofclock. in the evening, 
able Ne phænome non (| repreſented by Fig. 19. Plate VII.) was 


dlery'd at Lyn-Regið to the north. 5 | 
Gturday Sep. 6. About 8 and Io o'clock in the evening, 
neral columns of light were obſerved like thole repreſented 
4 in Fig. 19. but not ſo bright as the pyramids obſerv'd 
e night before, which were carried towards the eaſt, but 
Ile towards the weſt. „ op el 
Thurſday Sep. 11. A great many columns of the ſame kind 


&Þ I 
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Saturday OF. 11. Between 10 and 11 o'clock at nightyy 
Aurora Borealis was brighter than ever, with pyramig, 
coruſcations interſpers'd ; and not much unlike the phændme 
non, obſerv'd September 5, it was ſo bright that one mig 
read by it. 1 1 8 „ WI 

Friday December 19. Between 8 and 9 o'clock at night 
ſeveral rays of light, together with the Aurora Boreal; 
were obſerv'd to ariſe out of a black cloud, as it were; by 
that it was really no cloud appeared from the ſtars, bein 
plainly ſeen thro' it; yet what elſe it was, could not fl 
eafily be determined: But what was chiefly obfervable wy 
the very ſurpriſing motion of theſe lights: Theſe rays wer 
continually in motion, and conſtantly ſhifting their place 
directing their courſe now this way, and now that way 
backwards and forwards, and ſometimes ſucceſſively advani 
in the ſame direction, and ſometimes again impinging again 
each other with a tremulous and vibrating motion, and almo 
an incredible ſwiftneſs : Some rays were obſerv'd to extend: 
far as the zenith: The light was often obſerv'd to eollec 
nelf into a body, and ſo exhibit a ſarprifing brightnek 
ringed with the colours of the rainbow; and agatn it ut 
1 to dilate itftelf., This evening the moon fhor 
right, 7 N SE 

Thurſday March fz. 1118-19. Between ro and 1x ocll 
the Aurora Borealis was obſerv'd again. 1 0SNR! 

Friday March 27. The Aurora Borealis was obſen' 
again with various oblique radiations, as repreſented Fig 
Monday October 26. 1719. It was likewiſe: obſerv'd th 
evening between 7 and 8 o'clock. e 

As alſo Monday Nov. 9. 1719. | LS LM 

Sunday January 31. 1719-20, The Aurora Boreal w 
obſery'd this evening from ) till ro o'clock higher than eie 
it had been before, and extending over half the heare 
from eaſt to weſt; it was almoſt cover'd with ſeveral inet 
ſpers'd coruſcations, conſequently ſo bright that ene migi 
diſtinctly read by it. 2 STS 
Saturday Sep. 1y. 1720. The fame appearance. | 

Jlonday Fanuarys. 1720-21. Between) and 8 o'clock at ng 
the Aurora Borealis was againobſerv'd, with pyramidal co 
cations, ariſing on all hands from the zenith, as from a ceme 
ant] almoſt reſembling an umbrella. 

Sunday January 12. 1720-21. The ſame appearance. 
Abnday September 11. 1721. About g o'clock at 0 

91166 | 7755 
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11 Wedneſday Sep. 5. 1722. From 10 O clock till J an hour 
nt the 0. 805 a | | 

mid 0 October 3. About 9 o'clock at night. 

we Tburſday October 3. About 10 o'clock at night. 

nie Senday December 23. 122. About 8 o'clock at night. 


ng; Account of 4 reflecting Teleſcope, made by Mr. Hadley, 
relief 19gerh er with the Deſcription of 4 Machine, contriv'd 
; buf ty vim for applying it to Uſe, Phil. Tranſ. N“ 376. 
303. 
vr FT HE inſtrument conſiſts of a metalline ſpeculum, about 
2 fix inches in diameter: The radius of the ſphere, on 
hich its concave ſurface was ground, is 10 foot, 5 inches 
Jac id ; and conſequently its focal length is 62 inches : The 
ck has a hollow ſcrew made at its center, to receive the 
ann of the handle, which is ſcrew'd on, whenever the metal 
to be mov'd, in order to avoid ſullying its poliſh'd ſurface 
mo u handling. 
nd 18" This object metal A (Fig. r. Plate VIII.) is placed in one 
id of an octangular tube BB, about fix foot long, and 
rel mething wider than what is ſufficient to receive the metal, 
ed black on the inſide: About fix or ſeven inches in length 
the three uppermoſt ſides of the tube C (towards that end, 
twhich the metal is placed) are ſeparated from the reſt, 
nd open with two hinges, to make room for the metal to be 
ut in and taken out. The end of the tube is clos'd by an 
Kangular piece of board D, which has an opening d, a bout 
of an inch broad, from the top down to a little below the 
enter, to give room for the above-mentioned handle, when 
he object metal is lifted into or out of the tube; at other 
mes it is clos d with a ſliding ſhutter: The metal is placed 
In ſuch a manner, as to have its axis coincide with that of the 
ube, by the means of three ſmall buttons, fix'd to the inſide 
the tube, having their hinder ends all in the ſame plane, to 
wich this axis is perpendicular: Two of theſe appear at 
1, the third, being at the middle of the bottom of the tube, 
not ſeen : The forefide of the metal reſts againſt theſe 
ſuttons in three points of its circumference, nearly equidiſtant 
vm each other, and is held to them by three ſcrews (one of 
wich appears at b) which run thro' the octangular board at 
ic end of the tube and bear againſt the back of the metal 
in three points, which directly anſwer thaſe three on the 
| ſoreſide) 
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foreſide) with juſt fo much force as is requiſite to ke, | 
ſteady in its place; they muſt not be ſcrew'd harder gy, 
the metal for fear of bending it, which (tho! it is half an jp 
thick) a very little force is ſufficient to do. When the inſt 
ment is not us'd, theſe ſcrews are looſened and the obje 
metal is taken out and laid by, to prevent irs tarniſning. 
The oval plane is compos'd of a plate of the ſame my; 
with the great ſpeculum, about +; or 46 part of an inch thich 
ſolder'd on the back to another of braſs; its breadth is ſome 
thing leſs than + an inch, and is to its length, as 1 to .. At o 
end of the oval, the braſs plate projects a little beyond th 
other, and has a ſcrew cut thro' it in that part, as likenif 
another directly againſt the center of the forefide, | Tj 
other end is cypher'd away on the backſide, that it may ji 
tercept as few of the rays, in their paſſage towards the objef 
metal, as is poſſible. The two ſcrew holes in the back ſery 
to fix this oval A Fig. 2. to a braſs arm B, which 1is-faſtene 
at the other end into a ſlider EF, Fig. 1, 2. This ſlider 
of an equal thickneſs with the fide of the tube, and has { 
groove GG Fig. 1. cut for it in that ſide, parallel to th 
axis, and long enough to give room for its motion, to ſet thi 
two /pecula at the different diſtances, which the ſeveral eyeſ 
glaſſes require. It reſts on the inſide againſt two thiÞ ledges 
faſtened within the tube, along the fides of the groove. (1 
the outſide it is kept in its place by a ſliding ſhutter, not ex 
preſs'd in the figure. In the middle it has a cylindrical 
cavity D Fig. 2. whoſe axis is exactly perpendicular to l 
inner and outer ſurfaces, Each of the boxes, in which tai 
eye-glaſſes are contain'd, is fitted to this cavity; the abo 
mentioned braſs arm is fix'd into the inſide of this {liden 
towards the end fartheſt from the object metal; it riſes per 
pendicular for about two inches, and is made flat, ſo as U 
turn one edge to the rays, which come from the object 
about b it is bent forwards and flatted the other way! 
ſo that when the back of the oval plane is held flat to it, b 
the two ſcrews cc, the axis of the cylindrical cavity may fa | 
on the center of its foreſide, inclin'd to its ſarface in 2 
angle of ſomething leſs than 45 degrees: This angle | 
brought to be exact by two very {mall ſcrews i i, whoſe thread 
take hold in the flatted end of the braſs arm, and their point 
bearing againſt the back of the oval, raiſe one end of it 


little from the flat of the arm. The ſpecula are ſet at ** 
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zue diſtance, by turning a long ſcrew CC, for which there 
i, 2 nut, lodged in the ſlider at g; the ſcrew is kept from 
moving backwards or forwards when it is turn'd, by a braſs 
plate F, which is to be fix'd to the flat end of the fide of the 
tube, and taken off at pleaſure} Each of the eye-glaſs boxes 
H has a ſcrew on the outer end, to faſten it to a bowl or diſh 
|, to receive the ball of the eye, and guard it from external 
loht, | | | 
100 the top of the tube is fix d on two ſmall pedeſtals, a 
ommon dioptric teleſcope, H Fig. 1. about 18 inches long, 
its axis paralle] to that of the tube; and _— two hairs, 
placed in the common Focus of its object and eye-glafles, 
croffing each other in its axis. > 7 
There are three convex eye-glaſſes, belonging to the in- 
frument ; the firſt or ſhalloweſt has its focal diſtance of 
about Z of an inch; the ſecond of t, and the deepeſt of 4% 
r ſomething leſs. When the firſt of theſe is us'd with the 
inſtrument, it magnifies about 188 or 190 times in diameter; 
with the ſecond about 208, and with the third 228 or 230. 
Exch of theſe glaſſes has a circle, placed in that focus neareſt 
the oval, to determine the part of the object, ſeen at one 
ew; and in the other focus towards the eye, a braſs plate 
ith a little hole in the middle, to let no light paſs to the 
jc from the infide of the tube, but what comes from the 
ral. Beſides theſe three convex, there are two concave 
je-plafſes, with which it magnifies about 200 and 220 times, 
and alſo a ſet of three convex, which turn it into a day-teleſ- . 
ope, magnifying about 125 times: The aperture is limited 
y a circle of card, or paſteboard, placed before the object- 
etal in the tube. To vary the aperture there are three of 
beſe circles, and the apertures allow'd by them are five 
nches and 2, five inches and four inches and & ; tho' for ſome 
Jcts the whole metal may be left open. p | 
The engine, made uſe of to direct the tube to any object, 
liſts of a ſtrong plank EF, Fig. 1 and 3, about 14 inches 
de and two foot and 4 or three foot long, which ſerves as a 
dundation for the whole. Near one end of this plank is 
laced an upright four-fided box III Fig. r, 3, about two 
ot high, narrower at the back next the end of the plank 
an before: Its two fides are mortis'd both into the plank 
flow, 2 4 Fig. 3. and into the top of the box above, dd; 
e back and forepart are faſtened to the edges of the ſides 
th wooden ſcrews; the top has a circular hole cut in it, 
mething above three inches in diameter, whoſe center is 
Yor, VII. 7 LI about 
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axis. I 

To keep the pillar from touching any of the ſides of th 
round hole, in which it turns, a cylindrical ſector, containing 
about 65? or 70%, and about an inch in height, is cut out og 
the back part of the pillar, near the upper end D; in the 
angle of this cavity, is fix d a thin ſteel plate 60, bent col 
the middle to the ſame angle; the internal angular edge 
between the two parts of this plate, lies in the axis of the 


pillar, and, turns upon the hardened edge of a wedge- IA 1 
iron 7, whoſe baſe, or board part, is faſtened with two (tron; 
ſcrews on the top of the box, directly behind the round bob 
above-mentioned. The upper parts of the cheeks. are ftrengthMjad! 
ened by two brackets G G, leaving room between them wer 
the bottom of the tube to touch the upper edge of the ſoe de 
part of the head; the hinder part of the head is alſo hollowd drin 
in the manner repreſented in Fig, 3. The head on its fore dan 
part carries a flat arm M, Fig. 1. about 27 inches longer 
fomewhat tapering towards, the farther end, where it is fon poun 
inches broad: This is ſtrengthened by a narrow flip, glu“ ab thy 
| 4 th: 


edgeways along the middle underneath O, and allo by abr} 
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or fay N, reaching from the turning pillar to within nine 
inches of the end of the arm. The ſtay paſſes thro a tranſs 
rerſe opening, cut in the fore-part of thebox P, which is 
ng enough to allow room for a ſufficient motion of the pil- 
lar round its axis. - i 

On the other end of the bottom plank, a-croſs its length, 
js erected a board Q about 12 inches wide, and 26 or 27 
high, the top of it reaching within an inch and an halt of the 
under fide of the arm : This board is held firm in its poſition 
by aſpur K; part of its upper end on the outſide: is pared 
off towards the edges, to form it into the ſegment of a cylin- 
der, whoſe axis coincides with that of the pillar; its uſe 1s 
ſupport a reſt 8 8, on which the end of the flat arm moves 
backwards and forwards: This reſt being applied tranſverſely 
to the outer part of the upright board, where it is made cy- 
lndrical, is bent into the ſame figure, by the means of four 
ſctew· pins, two of which paſſing thro' each end of this and 
af another piece of the ſame length, T (but ſomewhat nar- 
yer) placed over againſt it on the inſide of the board, by 
their nuts, draw them together, ſo as to graſp the end of the 
upright board between them; the upper edge of the reſt 
being firſt ſhot with a plane, very ſtrait and ſmooth : To 
render the motion of the arm along the reſt ſmooth and 
ea, it has two rollers, lodged in a box, fix'd near the end, 
on its under fide V, to roll upon the edge of the reſt, when 
the end of the arm is mov'd along it; one of the rollers is 
placed near each edge of the arm, and their axes lie in lines, 
paſing thro' the axis of the turning pillar; the reſt is kept 
up to them, with a proper degree of force, by two ſcrews: 
WW, which run into two plugs X X, faſtened on the ſides 
of theupright board, and bear againſt the under fides of two 
pieces, fix d on the inſide of the reſt. | 8 

The motion of the tube is directed by two braſs pegs Y and 
Iz the firſt of theſe Y is placed about 10 or 11 inches from 
ne end of the arm, and has a line wound round it, which 
ſalling under a ſmall pulley f, fix'd in a vertical poſition, 


oer the end of the arm, is faſtened to a ſtaple on the under- 


fide of the tube g: This line, by the turning of the peg, 
brings the fore-endof the tube to its due elevation, being acted 
ganlt by the excets of weight in the hinder end of the tube, 
aden the metal is in it, which is equivalent to about two 
pounds at g, where the line is faſtened. In great elcvations 
the object above the horizon, the line is not carried ſo far, 
u the polnt 2; but is faſtened 2 little above the pulley, to 

| LF 2 | a 
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a light ſquare ſtick h, having a hook at one end, by which i 
takes hold of the ſtaple g. This is done, that the ſpringineſt 
of the line may not continue a vibrating motion in the tw 
(when any thing happens to ſhake the inſtrument) and mas 
the object appear to tremble ; the lower part of the ſtick reſt 
againſt the end of the arm, and by its ſlight friction conti 
butes to the ſame effect. 55 
The other peg Z is placed in ſuch a manner, that it ma 
be conveniently —— by one hand of the obſerver, whil 
the other is employ'd about the peg I; it regulates th 
horizontal motion of the tube, by means of a hive; what 
being wound about the peg at one end, paſſes by anothe 
ſmall pulley, placed cloſe by the fide of the above-mentions! 
one in an horizontal poſition (not to be ſeen in the figure 
and is hung en a pin, driven into the little head K; it i 
ated againſt by two ſprings m and u, Fig. 3. placed in thi 
box III, one on each fide of the turning pillar; that on t 
right hand m, draws the right fide of the pillar forwards, b 
a very ſtrong line, which, being faſtened to the head of thi 
ſpring, proves round the back part of the pillar to a pin at! 
by which it is ſtrain'd to its due ſtrength: The ſpring on th 


left hand 7 draws the left fide of the N backwards in thi 


{ame manner. Theſe pins are placed on the pillar a litt 
bigher than the tops of the ſprings, that being drawn a litt 
downwards, as well as turn'd round its axis, the pivot in it 
bottom may not be rais'd out of the hole 'in the brafs plate 
when the reſt bears hard againſt the rollers at the end oft 
arm: Each of theſe ſprings draws with a force, equal t 
about 18 or 20 pounds weight, when the end of the arm! 
carried cloſe to the ſmall head & Fig. 1. and conſequett 
(the ſemi-diameter of the pillar being 1 inch and 2, and th 
diſtance of that head from the axis about 28 or 29 inches) th 
end of the arm will be carried by the united forces of both th 
1prings, towards the other end of the reſt, with a force equir 
lent to the weight of about two pounds; each of the peg 
Y and Z turns in a hole, made in a piece of wood J, faſtene 
to the under fide of the arm ; and the pieces being fit with 
ſaw from one end thro” the hole, and about ? an inch becyo! 
it, the ſeparated parts are drawn together by a ſcrew n; u 
the end of the peg be griped between them, with a du 
degree of force: By thele pegs, with the help of the tele 
cope H, the tube is eaſily directed to any object, and mad 
to accompany a celeſtial one in its diurnal motion; while. 
end of the arm moves the whole length of the reſi. 


mow. ” =» 
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If it be deſir d, that when the object is found, the turning 
of one peg ſhall carry the tube along with the motion of the 
heavens, lo as to keep the object always in fight; this may 
he eaſily effected in various manners. 1 
The concave ſurface of the object metal has ſeveral little 
ſpots in ir, which could not be brought to take a poliſh : In 
ane or two places, the metal itſelf ſeems to have ſome ſmall 
arts, ſomething harder or ſofter than the reſt, occaſioning 
an irregularity in the figure of the metal about them. Bur 
theſe parts being ſmall, in proportion to the whole, do not 
ſeem conſiderably to affect the diſtinctneſs of the appear- 

The open air has commonly an undulating motion in its 
parts, eſpecially in the day-time, which occaſions the rays 
| of light to deflect a little from the ſtreight lines in which: 
they ought to move, in order to render the ſpecies perfectly 
diſtin, The effect of this, tho' inſenſible to the naked eye, 
or even thro' a ſmall teleſcope, becomes conſiderable, when 
the object is very much magnified. This inſtrument, hen 
tried at an object 1nclos'd, ſo as to ſecure it from this incon- 
reniency, ſeems to bear an aperture of; inches and 5, with 
the deepeſt of the above-mentioned eye-glaſſes, as well as 
the common teleſcopes do the—uſual charge and aperture 
gen to them, excepting that in theſe the objects appear 2 
litle brighter. : 5 | | 
Fig, 1. repreſents the inſtrument, placed on the machine 
in order to be applied to uſe. _ 5 

Fig. 2. repreſents the inſide of the ſlider, with the reſt of 
the apparatus, belonging to the oval plane and eye-glaſs. 

Fig. 3. repreſents the hinder part of the machine; the 
back and one fide of the box being taken away, to ſhew the 
turning pillar and ſprings on the infide. 3 | 4 

Fig. 4. repreſents Saturn, as he appear'd in une 1720, 
by this teleſcope. 


The Diſſefion of 4 decrepid old Man, 199 - Years of Age 
by. Dr. John James Scheuchzer. Phil. Tranſ. No 376. 
p. 313. Tran/iated from the Latin. 


* different ſtages of human life have their own 
peculiar characters: For, man gradually aſcends from 
a ſtate of fluidity thro' the various degrees of ſolidity, till 
at length he die with a rigidity and immoveable ſtiffneſs of 
| the 
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the fibres, as it were; the eonſideration of this is of 10 
mean ufe in phyfick. 

Fobn Leonardns Vopper, a Griſon, was born May 1. 1614 
In 1634 being employ'd as a miner, he lay buried in a yeig 
under gr for 33 hours; and being taken out from thence 
he ever after, by reaſon of the ftrong preſſure on th, 
Abdomen, was ſubject to incontinency of urine. In 164) be 
travell'd thro” Hungary, Turky, and the Holy Land and te. 
rurn'd to Venice: In 1639 he ſerw'd in the Duke of Loy#air; 
army in Milan, and in 1662 in Portugal: In 1682 he was x 
the ſiege of Vienna, and in the laſt war, at the ſiege of 
Landau and battle of Hockſtet. Thus thro' a variety of 
fcenes he livdetill he was 109 years and three months old. 

In a curſory view of his body, the following particulat 
were obſerv'd. | 

There was a. ſmall quantity of bloody extravaſared ſenm 
in the cavity of the abdomen. is 855 

All the thin guts were inflam'd, and tinged with 2 ted 

colour; and parricularly the duodenum was very much dilated, 
its infide quite miortified and gangrenous; the omentum was 
entirely emaciated, fo as hardly to be diſfinguiſhed; the 
pancreas contracted; the liver ſound; the gall- bladder full 
of bile; as alſo the ductus choledochus, and all the patts 
adjoining to the inteſtines and meſentery tinged green, as if 
the bile had been extravaſated ſome where, but its exitinto 
the duodenum could not be traced: Near the pylorus in the 
upper part of the ſtomach, there was a flatulent expanſion, 
as it were, bigger than a walnut. The kidneys were ſound; ge 
as alſo the ſpleen, whoſe external membrane had here and 
there bright white ſpecks, ſome broader than others, which, to be 
at firſt fight reſembled: the ripe puſtules of the ſhiall-pox, ll 
but entirely of a cartilaginous hardneſs, and ſomewhat raid 
above the reſt of the ſurface, Here Dr. Scheuchzer obſerve, nd! 
that the fibres do not only contract and become rigid in pen! 
extreme old age, but almoſt inſenſible; for, no young perſon, Gon 
or even one of more advanced years, could endure an infſam W:- 
mation of the inteſtines, ſuch as this was, without the moſt Ros 
exquiſite pain; yet this patient did not in the leaſt complain Ge t. 
of it: Tha; cartilaginous cruſt on the ſpleen: plainly ſhews, aber 
that the membrancs may become ſo rigid, as at length 0er. 
become hard. e 


8 There ber 
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There was a great deal of difficulty in opening the rHorax: 


0 % por, not only theſe prominences of the ſternum, into which 
E the ribsare inſerted, and which are otherwiſe cartilaginous, 
1s ere in this ſubject plainly bony, but almoſt form'd one con- 
e iaued body with them; a manifeſt proof that cartilages in 
© WY time become bony, as membranes and arteries firſt become 
he cartilaginous, and afterwards bony: The lungs in both ſides 
de if the ora had ſeveral green ſpots, and behind they 
e. dber'd to the ribs: The pericardium was large and fill'd 
"Ol with a great deal of ſerum, ſome of which floated in the 
duty of the zhorax: The heart itſelf was pretty large, par- 
of ticularly, the auricles were exceedingly dilated; and both 
of they and the ventricles were full of concreted blood ; whence 
i WY" ppears, that the motion of the blood was at length ſtopp'd, 
"I fr want of the elaſtic contraction of the arteries, and that 
_ WM tic machine of the heart was no longer able to throw out the 
w bod, diſpoſed to concretion; nay, that it was overpowered 
" by the too great reſiſtance: That tendon, by which the 
1 reries are inſerted into the heart, was either bony, or carti- 


laginous at leaſt: It becomes bony, we know, in old deers, 
phence the bone in the heart of a deer: And ſome ſuch 
thing was obſerv'd in this ſubject; for, the ſemilunar valves, 


- particularly thoſe of the gorta were almoſt cartilaginous, eſpeci- 
oi inthe middle; the deſcending aorta was exceeding large, 
Wing double the diameter of the gullet, and about a Pars 


inch: The gullet had ſeveral indurated lentiform glands. This 
lize of the aorta ſhews, that the progreſſive motion of the 
blood, probably, become ſlower in his latter' years; whence 
the arteries, next the heart, were gradually dilated, as is 
frequently the caſe, when the reſiſtance of the mafs of blood 

to be thrown out is too great. 
Tocome next to the head; the ſubſtance of the cranium 
vas exceeding hard: Fhe ſutures, particularly the ſagittal 
and lambdoidal, were almoſt obliterated, nor did they quite 
penetrate both tables, ſo that there was no perſpiration; and 
tic rutritious juice of the bones, extravaſated between the 
bfurcs of the ſutures. was alſo. become bony : It is true, there 
were three or four pretty large holes in the vertex on each 
lie the ſinus's of the ſagittal future, about an inch from each 
her, that penetrated into the internal Jamina, as far as the 
cxternal, yet without any of them perforating both tables: 
The dura mater was near thrice its uſual thickneſs, almoſt like 
piece of leather; the pia mater was oaſily ſeparated by being 
| moif- 
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moiſtened with too much ſerum, from the ſubſtance of 1, 
brain: All the ventricles were full of ſerum, and a large quay 
tity in the bafis of the brain, eſpecially at the exit of the (pin 
marrow. The plexus choroides was covered with glands 5 the 
bigneſs of a pea, and full of a coagulated ympha: The ſenru 
pellucidum was very diſtinctly ſeen: Moreover, the tubſtance d 
the brain, particularly the internal part, was more flaccid thy 
uſual. | | 1 942 
The Dr. was informed, after the death of this old man, thy 
in his life time he had told perſons of credit, that his father 
after having liv'd above a century begot three children; and 
that few of his anceſtors liv'd leis than a 100 years: This! 
certain, that the old man here ſpoken of, had a daughter bay: 
tiz'd at Diefſenbove Aug. 18. 1707. 1 D i) 


An Account of the Coati Mondi of Brafil ; by Dr. Geoig 
Mackenzie, Phil. Tranſ. Ne 377. p. 317. 


H E Coati Mondi of Brafil is ſeldom or never brouph 
alive into Europe; yet there were two of them found in 
Capt. Green's ſhip, a pyrate; one of which died in Dr. Mat 
| kenzie's cuſtody of a wound it had receiv'd in the thigh, which 
he cauſed to be diſſected; an account of which, compared with 
that, publiſhed by the Academiſts at Paris, the Dr. communi 
cated to the Royal Society; it differed from theirs in ſever 
particulars, moſt of which might, as the Dr. thinks, proceed 
from the difference of ſex, theirs be ing a male and his a female 

TT heirs was fix inches and ? from the end of the ſnout to the 
hinder part of the head; his was only four inches: Theirs was 
I6 inches from the occipur to the beginning of the tail ; his wat 
10: Theirs was 13 inches from the inſertion to the end of the 
tail; his 12: Theirs was Io inches from the top of the back 
to the extremity of the fore- feet; his was ): Theirs was 1: 
inches from the top of the back to the extremity of the hinder 
feet; his 8: The ſnout of theirs was very long and moveable, 
like that of a hog, but ſtreighter and longer in proportion; hit 
was only 2 inches: The fore-paws had each five toes, the claw 
of which were black, long and hollow, like thoſe of the Caſtor: 
The toes of the fore-paws were ſomewhat longer than thoſe o 
the hinder-paws ; the ſoles were without hair; the palms and 
ſoles of theſe fore-paws were covered with a ſoft and tender 
{kin ; the ſole of the hinder-paw was long, having a heel, at 
the extremity of which were ſeveral ſcales a line broad, and five 


or fix lines long; in all which they perfectly agreed. The 
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The ears were round, like thoſe of a rat, and covered a-top 
with very ſhort bairs ; and in this they likewiſe both agreed, as 
ly did in the eyes, which were exceeding ſmall and beauti- 
ful; but there was ſome difference in the hair: For, theirs was 
ſhort, rough and knotty, blackiſh on the back and head, and 
the reſt of the body, mixt with black and red; but in his, the 
hir was long, in proportion to the animal, eſpecially on the 
ail, and the whole was beautified with white and ck circles, 
which made it have a moſt lovely aſpect. But from the ſnout 
Goon all the throat and belly to the top of the tail and inſide 
if the legs, was of a reddiſh colour: The tongue both of 
beit and his was chopt with ſeveral fiſſures or ſtrokes, which 
m:de it rough to the touch. The inciſores were fix in each 
uy: The canini were very large, eſpecially thoſe of the lower 
aw; but they did not turn up like tuſks, as theirs did; they 
were not round, blunt or white, like thoſe of a wolf, dog, or 
lion, but ſharp, by means of three angles, which at the extre- 
nity form'd a point like an aw: As to their colour they were 
yi and ſomewhat ' tranſparent : The gula was large and 
et like a hog's; and the lower jaw, as in a hog, was much 
ſhorter than the upper. 3 „ 
By the diſſection the Dr. found in this, as the Academiſts at 
Paris had done in theirs, that under the ſkin, and between the 
waſcles, there was a great deal of fat, white and hard, like 
allow: Theirs, being a male, had a penis, provided with a 
bone, whoſe length did in proportion very much ſurpaſs that of 
he bones, which are found in the penis of other animals; fo in 
his; being a female, he obſerved, that it had an exceeding large 
ratrix, and that the inſertion of the urethra was upon the 
igut fide of the vagina: The epiploon in his, as in theirs, was 
rery ſmall; it had but little fat, and was a complication of 
fbres and fillets, rather than a membrane; it did not lie upon 
the inteſtines, but touch'd upon the ſtomach. In theirs they 
blerred a very large ſpleen, but in his he could diſcern none. 
Me did not obſerve, any more than they had done, any veſſels 
In the external membrane of the ſtomach, but the coronaria 
ponachica, which appeared as in theirs, towards the upper ori- 
fe and ſoon diſappeared, ſhooting forth a few branches. The 
her in his, like theirs, was ſomewhat blackiſh, and of a ſub- 
ance very homogenous, without any appearance of glands. It 
ad feven lobes, two large ones on the left fide, and five ſmall 
ones on the right, The pancreas in his, as in theirs, was faſ- 
ned along the duodenum, inclining more towards the right 
Vor. VII. 7 -M-m *' kidney 
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kidney than the left: But whereas it was very ſmall in thelts i 


was very large in his. The meſentery in his, as in theits, wy 


= filled with a very hard fat, which incloſed and almoſt conceal A Tt 
| all its veſſels, The inteſtines in theirs were ſeven foot long au bern 
all of one thickneſs, having nothing to diſtinguiſh them; butu be J 

his they were only 42 inches af 2. Theirs had no cem i di 

but he found one in his at the upper end of the reckum. Tb dei 

bladder was very large; the right kidney in his, as in then I. 

was a great deal higher than the left, and covered with He 

Jobes of the liver. The lungs in theirs had five lobes, two ul 0 

the right {fide and two on the left, and the fifth in the \ Ed kat 

num, which was as thin as a cob-web; but in his there ver could 

ſeven lobes, three on the right, three on the left and the fevend ing of 

in the middle. The heart in his, as in theirs, reſembled tha Me. 

a dog, having the tight auricle exceeding large; and as theyMiſ ctw: 

| found a great deal of ſlimy matter, hardened in the right zen coal 

tricle ; ſo he found in his a polypus. The muſtulns re . whic! 

nec He 


1 the 2ygoma, was in his, as in theirs, 
there, being extraordinary fleſhy, even to its inſertion, made bulWnznr 
à very large tendon, which was incloſed between two pieces 
fleſh, much thicker than thoſe, which are generally und it 
this place, and which are thought to be put there to defend an 
ſttengthen the tendon of the muſcle of the temples. _ 
The tendons in the articulations of the fore-feet were ver 
large and ſtrong : In his he obſerved two glands on each fide 
of the anus, with a paſſage to each of them, full of a greyil 
ferid matter. The orbit of the eye in his was not bory 
throughout like theirs, but ppi in the upper part by 
cartilaginous ligament, which joined the apopyſis of the of 
Frontis to that of the firſt bone in the upper jaw. The bone 


which ſeparates the cerebrum from the cerebellum was, as it 

in dogs. The dura mater in his did not adhere to the craniun Tr 
i as in theirs, The ſinus's of the os frontis in his, as in ther: A 
f were full of matter, like a friable fat. The mammillar 
þ proceſſes in his, as in theirs, were very large. As to the ehe peri- 
iz both of them agreed exactly, the globe not exceeding foul wire 
g lines and & in diameter, the aperture of the lids being mucſ vate. 
; | nd th il as large as the whole globe of the ehe a" 
| arger, a E pupil as large as e gl. g 
\ the cryſtalline humour contained three lines in breadth, a0 lrg: 
: two and 4 in thickneſs, and was more convex internally tb wide 
1 externally ; this thickneſs of the cryſtalline humour made ti Upo, 
f two others to be leſs in quantity. The choroides was all oe and 
| of the ſame colour, viz. of a yery brown ced, without an there 
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eum, which is hardly ever wanting in the eyes of other 

. 1 * | 
hel are all the remarkable differences he could diſcover 
eween his own and that of the Academiſts at Paris; only 
the Dr. gives lore account as to the manner of its living and 
in diet, which they had not an opportunity of obſerving in 
einn... 1 2 beak Tread: | . 

The Nr. believes the Academiſts were misinformed, when 
they affirm, that the coati mondi carry their tails erect; the 
ul of this at leaſt trailing on the ground; nor can he think, 
that they eat their tails; for, there was no part of her ſhe 
ould endure leſs to be handled than her tail, the leaſt touch» 
ing of it would make her cry, or rather. hiſs like a ſnake z 
ſhe could endure no manner of cold; for, in the intervals 
between the times of eating, ſhe was either beneath the bed- 
deaths, or on a cuſhion 2 the fire, with the heat of 
which ſhe ſeemed to be extremely well pleaſed. 

Her ordinary food was butter'd eggs, milk and bread, all 


manner of roaſted fleſh, but no fiſh : The Dr. once tried hep 


yith a new kill'd partridge, of which ſhe eat maſt voraci - 
qully ; and, for ſeveral days after, ſhe was very wild and un- 
wernable, which made him never after try her with raw 
Lt He was likewiſe apt ta think, that their ordinary dens 

 babitations are under ground in ſandy banks, like our rab- 
bits: For, when ſhe was brought into the fields, ſhe would 


(i up the ſand with her paws, with incredible ſwiftneſs; fo 


that had ſhe not been chain'd, there would be no poſſibility 
> recovering her, | | 


Ar Account of a large Quantity of Stones voided by Drink- 
ing the Pyrmont Waters; by Dr. Abraham Vater. Phil, 
Tranſ. N“ 377. p. 322. Tranſlated from the Latin. 


Nobleman of Pomerania, in perfect health (as he him- 

ſelf affirmed) and without any ſenſible ailment, was 
perluaded to drink, by way of preſervative, the Pyrmons 
waters: After drinking them for ſome days, when he made 
vater he felt ſome ſmall ſtones come away, without any pain: 
adging this to be critical, he began to drink the waters in a 
ager quantity ; upon which, in four or five days after, he 
wided upwards ol 40 ſtones, yet ſtil] wihout any pain: 


Upon obſerving this, he continued to drink them chearfully 
and plentifally, promiſing himſelf a great deal of good 
tereby. But by drinking too large a quantity of the 9 95 

ELY M m2 : 8 


ROYAL Sociz TY. 277 
dali ſhould lie concealed in the urinary paſſages; ſince 
his patient never had any difficulty in making water nor the- 
i ſymptom of the ſtone : On the contrary, all the circum- 

ances of this caſe confirm the concretion to be inſtanta- 
ous: For, the ſtones had no aſperities and angles, as thoſe 
the bladder commonly have, from the ſucceſſive coheſion: 
f the ſaline ſpicula; but reſembled large and ſmall grains 
f peaſe, round, ſmooth and even, which ſhews their concre- 
ian to be ſudden : Their dirty colour exactly agreed with 
hat ſediment, extracted from boiling the Pyrmont- waters: 
Upon rg 2a: calculi, the ſame variegated ſtrara were 
dlervable in the inſide, as in the z7ophs of the Caroline-wa- 
71; What is peculiarly remarkable is, that the greateſt part 
f theſe calculi was voided at the time of drinking the wa- 
rs, but afterwards very rarely, and theſe much ſmaller. 
Wet this extraordinary effect is not to be imputed to theſe me- 
Iicinal waters, as if they contributed to the production of 
be ſtone, but rather to the weakneſs of the viſcera and to a 
ad digeſtion. | 


lervations on Di ſſecting the Body of a Perſon, troubled 
with the Stone; by Dr. Perrot Williams. Phil. Tranſ. 
N* 379. p. 326. 
| R. William Bowen of Haverford weſt, between go and 
50 years of age, having been, for about 7 years, ſe- 
rely afflicted with the uſual ſymptoms of the ſtone in the 
dneys and bladder, vis. bloody urine after exerciſe, ſtran- 
fury, Sc. died in May 1722. Upon opening his body, there 
vere found in the bladder fix ſmooth oval ſtones, exactly of 
de fame figure and nearly of the ſame bigneſs : There were 
tkewiſe three cells in each kidney, the figure of each an- 
vering that of the ſtones : The ureters were ſo preternatu- 
uly extended, as very eaſily to admit the largeſt of the 
ones to paſs from the kidney to the bladder. The vi/- 
ra, c. appeared in their natural ſtate. 1 


ite Di ſſection of the Body of a Man, who Died of the 
Stone in the Kidneys; by Dr. Hardiſway. Phil. Tranſ. 
N 377. p. 323. Toa Aan from the Latin. ä 


Man about yo years of age, was October 19. 1722, 
ſeiſed with a very violent colic, attended with vomiting 

"dz ſtrangury, without being able to ſtand upright, by rea- 
n of the exquiſite agony he was in: On the 6th day of his 
| illneſs, 
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the 12th day of his illneſs. * opening the body, the ln 
e le 


he found a remarkable ſtone (repreſented Fig. 5 and 6. Pl. VII. 


in the left kidney; B its apex towards the ribs; C 2 bran 


head of the wrerer. 


it from weight to depth ſeemed pretty troubleſome, even wha 
ſides a funnel and proper receptacle for the rain) he made uſec 


meter, and the cylindrical meaſure exactly three inches; ti 


of the cylindrical meaſure ; The apparatus is ſimple and pla 


trivance. For, the diameter of the cylindrical meaſure bein 


Hineſs, after a total ſuppreſſion of urine, he complained gf 
painful conſtriction about the Hypocondria, as if bound vi 
ropes, and afterwards of a troubleſome weight in the bladgy 
as if a large turnep (for, fo he call'd it) were lodged then 
The ſymptoms growing worſe and worſe, the patient digg 


eut the bladder, but found not t aſt ſign of à ſtone therein 
but in both kidneys (which contained a large quantity of wares 


rough, and ſpreading into a variety of branches thre” the gyry 
ehyma, and which could not poſfibly be taken aut whats 
without firſt cutting away the fleſh ; the largeſt branch, nf 
nuating into the head of the arerer, ſhut it up entirely: Th 
omentum was retracted under the liver, like a narrow belt. Thy 
patient was of a very robuſt conſtitution and always health 
only a few years before, he ſometimes voided gravel with his urige 

Fig. 5. A repreſents the upper part of the ſtane which k 


D the branch, that ſhut up the head of the ureter, —_ 

Fig. 6. 4 repreſents the apex of the ſtone (which lay i 
the right kidney) regarding the ribs; þ the upper part; . 
protuberance; d a branch extending towards the coxa; . 
cavity, where an oflicle was broken off, forming a protuberand 


or preceſs ; {ff the lower part of the ſtone, that poſſeſſed th 


An Account of the Depth of Rain fallen from April 1. 1½ 
10 April 1. 1723. obſerved at Widdrington in Northumbet 
land ; by Mr. Horſley. Phil. Tranſ. N* 377. p. 328. 


R. Horſſey kept an exact account of what rain fel 
a Widdrington in 1722: Weighing the water and reduc 


done in the eaſieſt method: To remedy this inconvenience (be 


a cylindrical meaſure and gage. The funnel was 50. inches di 


depth of the meaſure 10 inches, and the page of the {a 
length, with each inch, divided into ro equal parts; or inftes 
of a gage, the inches and diviſions may be mark'd on the ft 


and it is eaſy ro comprehend the deſign and reaſon of the e ent] 


jaſt ko of that of the funnel, and the meaſure exactly 10 15 
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jap it is plain, that 10 meaſures of rain make an inch in 
| I 2 . 1 * | 

12 x meaſure, 105 ls: gn the age Jeg and 10 f en 


5 5. 8 DM . 
nch on the gage, 088, Sc. By this means the depth of 


0 

particular quantity, which falls, may be ſet down with caſe 
u exacineſs 3 and the Whole at the end of each mofth of 
l y year may be ſumm d up without any trouble. 


Iy the following account it appears, that ſome of the ſummer 
ont hs, particularly May and Zuly, were very wet, and ſome 


* the winter ones very dry; 1o that one with another, this 
7 rs rain, as far as can we be conjectured, may be reckoned 
% T medium ; and if ſo, it differs not above two or three 


ches, from the mean quantity of rain which falls at Upminſter, 
paris and Li//e ; being leſs than that at Lie and more than 
hat at the other two places. Wl f | 5+ 
An Account of the depth of rain fallen from April 1, 1723 


A p April 1, 1723. 
5 ö t. 45.0 | = : Inch. Ten. 
4 In April 5 BY | | 0 nh 
,, | WS 
7 ' 7.1: 3 1 
I July | Hs 15 4 358 
In September VV | 85 SOUP 
_ .. -3 Grp 7; I 
„„ Ln do” 2 „205 
ll; In December © eee oe © 
wt In January LE 3 EN 4's "RY 
f In February N ..... 
lc 08 1: the whole year 8 | . 21 , 244 


the Blood-globules; c, Zy M. Leewenhoeck. BhiL 

Tranſ. No 377. p. 34m. Translated from the Latin. . 
} R. Jurin having diſcovered a method of determining with 
certainty the diameters of minute objects; and conſe- 
ny, that the diameter of a blood-globule-was equal in. bull 
£0 
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to the — part of an inch, M. Zeewenhoeck reaſoned in g 
1940 | 
manner, if the diameters of 1940 blood-globules be equl 
length to 1 inch; moreover, if 1pheres be to each other, at 
cubes of their diameters, as Geometricians demonſtrate ; iti 
lows that a body, conſiſting of 7, 301, 384, ooo globules, i; 
bigger than a ſphere, whole axis is equal to 1 inch in length, 
M. Leewenhoeck, upon viewing a-freſh his own blood u 
that of two other perſons befides, plainly diſcovered, that fy 
diameters of blood globules were, according to Dr. n 
equal to the diameter of a fine filver wire, which the Dr. 
ſent the former; 485 diameters of this ſilver wire were'tqul! 


x inch or — part of an Engliſh foot, as found by the met 


| exhibited in Phil. Tranſ. N* 355. M. Zeewenhoeck only all 
that he could obſerve with his naked eye (ſome tho! very fey 
blood-globules, four diameters of which ſomewhat exceed 
that of the ſilver wire: But he imagtned, that theſe globul 
drawn from his thumb by pricking it with a needle, and lu 
upon a glaſs- plate, whilſt they were ſtill warm, had deviat 
ſomewhat from a round to a plane figure. 3 
Moreover, to this he adds, that beſides his fight being mic 
impaired by his extreme old age, his right eye was ſomenb 
dim; which he ſuppoſes to be owing to a great many blood 
ayer floating in the cryſtalline humour before his tight 
ome of which being joined together in no certain order, at 
others floating a- part, occaſioned a kind of nubecula in hiseyt 
For commonly x ook his right eye, when he viewed objects, 
could eafily ſhut his left; hence it ſeemed not to be fock 
fighted as uſual. 33 
In January 1723, M. Leewenhoeck was ſeiſed with a viole 
motion about the diaphragm, at which the by-ſtanders ur 
very much ſurpriſed: Upon the remitting of that motion, 
aſked a phyſician preſent, what he called that diſorder,  whoto 
him it was a palpitation of the heart: But M. Zeewwenko 
believed the phyſician was miſtaken ; for tho' during the m 
tion, he himſelf often felt his pulſe, yet he could perceivet 
acceleration thereof: That violent motion, recurring at time 
laſted about three days, at which time his ſtomach and inteliw 
loſt their motion, and did nor perform their office; up 
this M. Zeewenhoeck verily believed he was near his end. 
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He ſuppoſed, that the obſtruction in his diaphragm, was as 


ig as a Rix dollar. 5 | : ; 
M. Lecwenheeck looks upon the common opinion of genera- 
on from the ovari um as abſurd: For ſeveral years together he 
damined the ſemen maſculinum not only of birds and fiſh, but 
ikewiſe of other animals; and this he chiefly did every year, 
zhen fiſh ſpawn : And he commonly obſerved, the ſemen maſ- 
num abounding in a vaſt number of very minute animalcula, 
{ which it chiefly conſiſts: Whence he certainly concluded, 
bat theſe animalcula gradually become animals of the ſame 
pectes, with thoſe they ſprung from; excepting eels, ſhrimps, 
xll-6/h and ſeveral forts of flies, which are all females and 
hich in this reſpect agree with vegetables; in whoſe ſeeds we 
nd little plants, which inſtead of the ſemen maſculinum again 
roduce fruit of the ſame kind with that from which the ſeeds 
prung. | | 


me Amendments and Additions to the Account of Things 
fund under Ground in Lincolnſhire; by Mr. Ralp 
Thoresby. Phil. Tranſ. N“ 5757. p. 344. 


Hereas, in Phil. Tranſ. Ne 259. there is ſome diffe- 

rence between the accounts of the depth of the things, 
pd in Lincolnſbire; the one reckoning it to be about 8 or 10 
vt deep, the other 12 or 14 : It is to be noted, that the depth 
5 not meaſured, but conjectur d and accounted for according 
o the relator's beſt remembrance. But the difference may be 
alily accommodated or ſalv'd, by ſuppoſing (which will not be 
ir from truth) that when the labourers or dykers firſt Ailcover'd 
te jetties and other things found therein, it might be about the 
epth of 8 or 10 foot; but the bottom of them, when they 
ame to be all taken up, might be at the depth of about 12 of 
1; boot, as in the other relation. 
| Itisalfo to be noted in the ſaid Tyanſaction, that ſome very 
udicious perſons affirm, that the ſtones, which the ſpectators ſaw 
it the bottom of Hammon- beck, were ſuch, as the dykers had firſt 
thrown out (when they were taking up the old goar) and were 
en in again: But that it was a hard firm ſoil is certain; and 
ſrobably, that on which the famous ſteeple of Boſton ſrands z 
s to the foundation of the ſaid ſteeple ; vide Phi. Tranf. 
223. | SA. 
: The form of the ſhoe ſoles, found at Spalding, was as repre* 
ed Pig. 5. Plate VIII. each foot had its proper ſhoe ; this 
das tor the right foot, | | 


Vor. VII. N*8 N n Now, 
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© ſeded the uſe of wooden ſhoes, called Holtz{chuh: In 4 
© mean time theſe novelties became very faſhionable = 

Now by this account it appears, that it is not much abe 
200 years, ſince thoſe ſhoes, above deſcribed, were worn; an 
conſequently, it cannot be much longer, fince the earth ha 
been raiſed there to the above-mentioned thickneſs, vis. 100 
12 foot; and ſince Bicker-Hhaven grew up to be (as it is at pr 
ſent) higher land than the country on each fide of it, it may 
conjectured, what a change a century or two more may make 
the out-falls of the rivers of Witham, Welland, Nyne 1 
Ouſe ; and conſequently, the neceſſity of taking ſome oth 
method for preventing the impending miſchiefs, which threat 
the navigation of the ſaid rivers, and thoſe who have eſtat 
and intereſts in the great level of the fens, and are concerned 
the draining of them. 


An Account of a monſtrous double Birth in Lortain; 
M. Fevry. Phil. Tranſ. N* 377. p. 346. 


() N the laſt of December 1722 M. Fevry, one of the Du 
of Lorrain's ſurgeons in ordinary, went by his orders 
Domp Remy la Pucelle to lee one Sebaſtiana Camus, 44 Ye 
of age, delivered on the 24th of the ſaid month, about eig 
o'clock in the evening, of two children, join'd together in 
manner, repreſented Fig. 8, 9. Plate VIII. There was one head 


one neck, one breaſt, one abdomen and two hands on one 6 
| or” 6 


lope 
lt 


Cad 
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an 
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id as many parts on the other fide ; the whole being well 
toportioned and 3 joined together by the belly, which 
13 common to both; ſo that one of the heads was in the place, 
here the other's feet ſhould be, and the other head in its natu- 
a] place; they had but two legs for both of them, which 
med to ariſe from the tranſverſe apophy/es of the vertebræ of 
te loins on one fide ; and from the oppoſite region of the loins, 
me out a leg, ending with a joint, which bended forwards, 
nd at the extremity formed a ſmall ſtump, like a finger, arti- 
dated by ginglymus. There was but one fundament for both, 


"Wo which they voided their fæces; they had but one navel- 


og, and the parts proper to the female ſex were alſo ſingle : 
They cat and drank with their mouths ſeverally, and while the 
reaſt was given to one, the other cried. for it: They ſlept and 
tked, ſometimes both at the ſame time, and ſometimes, ſe pa- 
ately, Each of theſe children had been baptiſed ; one of them 
„ ſomewhat plumper than the other, which was more puny 
nd not ſo freſh-coloured. The head of the one, which was a 
ile bigger than that of the other, came firſt to the birth, the 
o arms, lying on the breaſt came next; the legs lay on the 
des of the breaſt of the ſecond ; the oppoſite leg, which was 
Ingle, was extricated afterwards ; laſt of all, the arms of the 
cond child, being ranged on the fide of its head, made it eaſy 
the reſt to come out. The bodies of both together were no 
iger than that of an ordinary child. by 

lt is obſervable, that the mother could aſſign nothing that 
ad any relation to this event, during the time of her preg- 
ancy, 3 | 

Jan 21. 1723. N. S. M. Fevry was informed, that both 
ele children were equally well in health. 

By another account, communicated to the Royal Society, 
hefe children liv'd two months after the birth. 

ty. 8. Repreſents the fore-view of the double child. 

Fig. 9. The back-part. 

Fig. 10, 11. The ſkeleton. | 

Fig. 12. The breaſts and abdominal muſcles, after the exter- 
al integuments were removed, 

Fs, 13, Part of the viſcera of the abdomen. 

Fig. 14. The urinary and genital parte. 

The two firſt Fig. were drawn in their life time and the five 
lowing were taken after their death, by order of the Duke of 
rain, | 
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Obſervations and Experiments on the Sal catharticum atnary 
commonly called the Epſom Salt; by Mr. John Brow 
Phil. Tranſ. N“ 37. p. 348. 200 wt,. 

"THAT the ſalt, diſtinguithed by the name of Sal cathy, 

ticum, is made from what, at the ſalt works, is calle 
bittern, is pretty commonly known; but the particular mam 

how this hittern is produced, and from it, theſe ſalts, has i 

hitherto been communicated to the world, in ſuch a manner, i 

to become intelligible 5 and the opprobrium unjuſtly caſt upg 

the ſalt, of its being a counterfeit Epſom ſalt, or fomethin 
made in imitation thereof, or common falt diſſolved and rey 

95H has very much ſunk its eſteem among the leamed i 

phyſic oo mm 

By the account M. Bolduc gives in the hiſtory of the Ry, 


Academy of Paris for the year 1518, he did not ſntceed a 
cording to his wiſh in the experiments he tried, to find o ma. 
what this {alt was made from, juſtly. grounding his reafons f wa 
its not being all made from the Zp/orz waters, or other ſptig . 
that afford bitter purging waters, on the large quantities confi fr 
ſumed and the cheapneſs of its price: After all his curious e les, 
deavours, it ſtill remained a ſectet, till he received informatioM but 
from England by Dr. Mendez, whoſe account tho! very nj lg 
fect, is as follows: It comes, ſays he, from Zemmgron u 
Portſea, both in Hampſhire, where from heaps of foffile fi F. 
there runs 8 faltiſh, bitter, ſharp and pungent liquor. 0 Fra 
would judge by its brackiſhneſs and bitterneſs, that it contain af 
two forts of ſalt, the one a ſea-ſalt and the other a bitter fi ban 
To ſeparate theſe ſalts, they cauſe this liquor to run thro ho land 
low drains on the ground; there it gets together and condenſ Po 
into falt ; this they put into a large veſſel, with a large qui. 
tity of common water and boil it as long as is ſufficient to diſi bt 
ſolve it; then they let it cool and fettle Bs ſeveral days. I "at 
water, impregnated with the ſea ſalt, which is the heavic_ly beit 
finks to the bottom of the veſſel with the earthy parts, and t due 
water impregnated with the bitter ſalt, which is the Iightel 7 
Twims a-top. They take off this upper liquor, as long a8 only 
retains its bitter taſte, without any pungency; afterwards the 115 
boil it in*one or two waters, then evaporate it, and it yield M. 
2 and tranſparent cryſtals, which are the counterfeit Ef 7 
. „ N | | 

Dr. Seipp in his deſcription of the Pyrmont waters p. 12 _ 


; Jays, that the common Hngliſh purging ſalt, which is fold it 
| yk, OT of gre! 
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reat quantities in Germany, under the name of E p/om ſalt, is 
t prepared from the Epſom waters, but is made in London 
rom common fea ſalt and oil of vitriol. '. £563 

lu the ſame page he fays, that the ſalt, obtained from the 
Pyrmont waters, will part with its own acid ſpirit, upon pour- 
inp oil of vitriol thereon, which the Sal Mirabile and the 
Engliſh purging ſalt will not. By this means he diſtinguiſhes 
the firſt {alt from the two laſt. | 

Mr. Quincey in his Prelettiones Pharmaceuticæ, publiſhed: 
fnce his death, ſays, there hath lately been contrived a falt 
fom the mineral purging waters, made by evaporation, filtra- 
ton and cryſtallization : It was firſt called Sal mirabile or Sal 
utborticurms amarum ; but it is now fo ſcandalouſly counter- 
frited, that it is little elſe than common ſalt diflolved and re- 
cyſtaliz'd. | N 
Kefore Mr. Brown enters into the account, how this ſalt is 
made, he firſt ſays ſomething of the genuine ſalt, that has been 
made from the bitter purging waters, which the learned 
Dr. Grew attempted firſt to make at Epſom: Some years after, 
kreral other bitter purging ſprings were found in different coun- 
tes, and falts in imall quantities were boiled up from them; 
but from no. place, nor all the places put together, in ſuch 
lige quantities, as from the ſprings on one fide of Shooter's- 
pill in Kent, about the year 1700, which was then in the poſ- 
eon of thoſe two ingenious chemiſts Mr. George and Mr. 
Francis Moult; and where they made ſuch large apparatus for 
eaporating the water, that they ſometimes boiled down 200 
barrels in a week; from which in a dry ſeaſon, and when the 
land floods did not get into their drains, they obtained 224 
pounds of ſalt. | | 

After theſe works had gone on ſome time; Dr. Hoy found 
out a more expeditious way of making a purging ſalt, fo 
early reſembling that from the purging fprings, in all its pro- 
perties, that it ſoon paſſed on the world for the other, and con- 
unued ſo to do. Dn | £45 
The great conſumption of theſe ſalts (which then went 
only by the name of Epſom ſalts) both at home and abroad, 
engaged ſome of our phyſicians (ſeveral years before 
M. Bolduc took notice of it) to ſuſpect, that even what was 
made at SHoorers-Hill was ſpurious and receiv'd an addition 
of lomething to increaſe the quantity: But theſe ſuſpicions, 
Mr. Brown poſitively affirms, were entirely groundleis, as to 
me {alts made there; tho' he readily believes the ſame of — 

| Other 


that were ſold about London, thoſe diſpos'd of by Mr. George 
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other place, where the ſpring waters were boil'd down fy 
falt : But upon a conſideration, that there were greater quan. 
tities of this ſalt, conſum'd than all the places, where the 
waters were boil'd could produce (which was the real fid 
at that time of day) there was ſufficient room to ſuſpeR, thy 
ſome of them were not genuine, as appear'd to be true ſome. 
time after. 3 5 488 

For, the ſecret (which was then in a few hands) of making 
theſe ſalts cheap, gave thoſe who had it, an opportunity of 
underſelling thoſe who made it from the waters; and in 
year or two render d the latter incapable of making it to ay 
advantage, conſidering the price it was ſold for by the 
former: So that the work on Shootrers-hill was thrown Up; 
and Mr. 2rown believes, there has not been 100 pounds ot 
ſalt made from the waters ſince that time, in any part of the 
kingdom. | 5 

Some time before this work at SHooters- hill was broke uy, 
ſome pains was taken to diſcover the ſecret thoſe had, why 
ſold the falt fo cheap; and upon examining the ſeveral falt, 


and Mr. Francis Moult were certainly genuine, and were, 
therefore, a proper ſtandard to judge the reſt by. But from 
all the experiments made at that time, there could be 10 
material difference found between the . falt made from' the 
waters, and that made by them who were in the ſecret: 
There was, it is true, a ſalt fold by ſome, which, in the 
courſe of theſe trials, was found to be a Sal-mzrabile, made 
from oil of vitriol and common ſalt, but ſhot into ſuch 1mall 
wt as not at firſt fight to be diſtinguiſh'd from the 
other. | 
It was not long before this was aiſcover'd, and the ex- 
periment was tried at the Lady Carrington's ſalt works 
at Portſmouth ; where it was found the fame thing could be 
done, as at another work, - not far from it, and in which 
Dr. Hoy had been concern'd. | 5 
lt was ſome years after this ſalt had been made at Por!/- 
mouth, before the ſalt- makers at Lemington attempted, or 
indeed knew the. method of making it; who now are the 
greateſt traders in it, and have ſent ſeveral tons in a year to 
London, beſides what has been directly exported from Wer. 
thence. | 
It was the opinion of the proprietors of the ſalterns neat ¶ bort 


Portſmouth, that this purging falt could not be made at * 
5 othe 
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for oer falt works but theirs, and that the bitter taſte in the ſalt 
an. aas communicated from the earth to the ſea ſalt, whilſt it 
the WW food expos'd in their ſun-pans. But time has prov'd this 
ad opinion falſe; for, beſides what has been aid of its being 
made at Lemington, it was, about four or five years ago, vis. 


ne- Wi 1119 or 1720, begun to be made near Newcaſtle, where it is 
ſull continued to be made; and doubtleſs may be made at 
ing ay other ſalt- works, where the common falt is made from 
of WY {-water by evaporation. Whether any thing of this kind 
ins been attempted at any of our inland falt ſprings, either 
n Ceſhire or Worceſterſhire, Mr. Brown had not hitherto | 
the deen fatisfied. | | TO | 
Mp; There is ſome difference in the making the common ſalt in 
of Himpſpire, from that about Newcaſtle : At the firit of theſe 
nc WY places, in the beginning of the ſummer, at ſpring tides, or at 
new and full moon, the ſea-water is let into their feeding- 
up, ponds, which are their reſervoirs for their ſummer's working, 
vio WY 1nd from hence is convey'd into ſmall ſquare pans; and ſome 
i tine after, it is again convey'd from theſe into larger pans or 
beds, which they call brine or ſun-pans; all which are made 
0, of {ca mud and the earth: In theſe laſt pans or beds, it lies 
on A expos'd to the ſun and wind, in order to exhale the weakeſt 
bo waters; and it is in theſe beds, if the weather prove very 
tee frourable, that they can make as good bay ſalt, as any we 
et: have from France; and at ſuch a time they never bring their 
the brine to the boilers. But if the weather be not hot enough 
ade br that purpoſe, their brine is expos'd fo long in theſe pans, 


till it become of ſuch a ſtrength, as to bear up their eggs, 
made of glaſs or wax, to a certain height above the ſurface 
of the brine 3 which from thence is convey'd into large ſtore 
eiterns, and then into boiling pans, made of iron, where it 
 boil'd down (after having been frequently ſcumm'd) to 
the ſea ſalt. It is obſervable, that whilſt the brine is boiling, 
ich WW there precipitates a hard cruſty matter, which is partly taken 

out by veſlels, placed in proper parts of the pan for that 
V brpoſe, and part of it ſixes on the bottom of the iron pan 
re hard, as to be afterwards dug up; and this the workmen 
the call ſfrarch, and is what Dr. Collins in a former Tranſaction, 
to concerning the ſea - water, boil'd at SHields, calls a ſtone pow- 
om der. When the operation for the ſea-ſalt is fini ſh'd, it is 
aken out hot, and put into wooden troughs with holes at the 
bottom, thro' which runs the ſuperfluous liquor: Under 


cſe troughs other veſſels are ſer (with ſticks fix d in them 
in 
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in a perpendicular pofition) to receive what runs thro. T m. 
2 4 ber 2-0. continue ſome time in thele veſſels, ang 1 
according to the quantity of the ſea-ſalt ſtill left therein um 
will Ai to the ſticks, ſomewhat like lugar<andy, we 
in much larger ſhoots ; and this they call cat/airs or ſaltcq; 
and it contains ſome ſhare of bitter ſalt. When this ſalt. j 
broke ſmall, or rather powdered, it is ſo white, that ſom 
gentlemen chooſe it for their tables; but the greateſt co or 
ſumption of it is among the cake ſoap-boilers. The Liquo 
that will not ſhoot to theſe ſticks, is, what at theſe work 
they call the hittern, fit for making the Sal catharticum. 
Near Newcaſtle their method is, to receive the ſea- ae 
into their reſervoirs at high water, at any time of the moon 
if there be no freſh water in the river, occaſioned by raia i 
the higher country; and from theſe reſervoirs, without expoſ 
ing of it in beds, as at Lemington, they pump it into thei 
boiling pans, where, evaporating it almoſt to a pellicle, tei un 
fill it up again eight or nine times, and then evaporate if 
with a gentle heat for the common or ſea ſalt. The liqu 
that runs from this ſalt, when taken out and put into-prope 
veſſels, is what they call the hittern, from which, if it ſtand 
ſome time in thoſe veſſels, a ſalt will ſhoot and cryſtalliae iP 
the ſides, in taſte pretty much like ſea-ſalt, but with ſom ent 
bitterneſs and ſeeins to anſwer the cat. ſalt of the Lemingiu 
works, and, very probably, would ſhoot after the fant 
manner, if they made uſe of the ſame apparatus. =_ 
Mr. Brown has given this general and Joaſe account Mee 
making the common ſalt, as neceſſary to introduce the liqub 
call'd hittern; which, before Dr. Hoy found out an uſe for i 
was always flung away; being ſo different in its propertic 
from the brine made ule of to produce the ſea - ſalt, that 
would not boil up into a ſea-falt again, and | requir'd th 
niceſt {kill and attendance of the operator to determine th 
time, when to take out the ſea-ſalt from the pans, before th 
bittern incorporated therewith, which would  atherways'ſpc 
the whole making. 8 1 75 n e 
The bittern at Lemington (as obſerv'd above) not ſhootin 

to the ſticks, is convey'd by channels into pits, made tig 
with clay, where it ſtands for ſome months, and there it v. 
Moot again: What liquor remains is boil'd down, till { 
time as it is obſerv'd to be in a diſpoſition to cryſtallize; 4 
then it is convey'd into wooden coolers, lin'd with lead: Th 
liquor, which will not {hoot there, is boikd down _— 
am 


** 
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ame manner, in order for another cryſtalization. By this 
ime the liquor ſeems, to have alter'd its property, and be- 
mes of a very pungent taſte, and if boil'd down, will no 
boger ſhoot into cryſtals as before, but precipitate, during 
ic boiling, a ſmall grain'd ſalt; and if, for experiment ſake, 
ou ſhould continue to boi] down the liquor, ſeparated from 
bs falt, each quantity of falt thus produced, will ſtil] be 
re pungent than the other, If you boil down the whole 
uantity of this liquor, it will produce a ſalt, which, if 
xpos'd to the air, will run per deliquium. The liquor, that 
roduces this ſalt, is always flung away, wherever the Sal- 


1 


uharticum is made. : | 
This Mr. Brown can give no other name to than a third 
i, produced from the ſea - water, differing in ſome reſpects, 
much from the other two, as they do from each other. 
To return to the ſeveral cryſtalizations, ſaid to be ſhot 
om the hittern; theſe will be of different ſizes, as to their 
joures, and contain ſome ſhare of the third ſalt juſt now 
xentioned, which makes them apt to give and diſſolve; nor 
;their taſte come yet to that ſimple. bitter of the pure ſalt: 
keſe, therefore, are either ſeparately or altogether, to be 
ung into a copper, with as much common water, as is ſuffi- 
ent to diſſolve them, and allow of a gentle evaporation, till 

hey are again ready to be pour'd into coolers, 1n order for 

rjſtalization. This generally proves to be the pure Sal- 

wharticum, througly freed (as far as the experiments he 

ied could convince him) either from a ſea ſalt, or the above 

mentioned third ſalt. The liquor, decanted from this ſhoot- 
I, may be boil'd down again, in order for a ſecond ſhooting, 
rd after that a third: But as the liquors from theſe ſhootings. 
are boil'd away more or leſs; ſo you will ſooner or later meet 
wn with the pungent liquor, which contains the third ſalt, 

you did in the former ſhootings from the bjzrern, from 

which the pure Sal-catharticum is as neceſlarily required to 

be freed, as from the common ſalt; a proof of which cannot 
be better determined, than by one of the experiments here- 
ſter taken notice of, viz. that with the oil of vitriol, which 
will certainly ferment with this ſalt, if the ſea ſalt have not 
been well ſe parated therefrom, or if it ſtill contain ſome of 
Ne third ſalt. And when any of the cryſtalizations will not 
land the teſt of this experiment, they ought to be diffoly'd 
ad ſhot again, as before; by which means the pure ſalt is 
0 be obtain'd. This Mr. Brown does not mention, as a 
Vor. VII. . O o | trial 
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trial made uſe of at the ſalt works; but what he himſelf hau 1 
by experience found to be true; and the fame experimem Neft 
will ſerve to diſtinguiſh a Sal mirubile, made at theſe work 
from that made with the oil of vitriol and common ſalt: The 
account they give of it is, as follows; they take any quanti 
of coarſer grain'd cryſtals, boil'd from the birrern, which 
when diſſolv d and evaporated, more than they would other: 
ways do for making the Sal. cartharticum, they throw int y 
wooden bowl, with ſome oil of vitriol, where it ſtands fy 
ten days, and ſhoots into large tranſparent cryſtals, like the 
Sal-mirabile: But as this ſalt, by this method, is not fuffici- 
ently ſaturated with the oil of vitriol (if they uſe any) & it 
is eaſily diſcovered 0 the oil of vitriol, which will rexdil 


ferment with it; whereas, it has no effect on the other & 
mirabile, made as above. 55 
Mr. Brown having receiv'd from Newcaſtle the ſeveril 
ſhootings of ſalts from their bittern, as alſo ſome of the 
bittern itſelf; from each of them he obtain'd a pure &. 
catharticum, as alſo the like kind of third ſalt, as that from 
the Lemington bittern. The method he took in doing it i 
agreeable to that already mentioned, and ſeveral years before 
tried at the ſalt works near Porr/mourh. Mr. Brown wa 
inform'd by Mr. Cay, that they ſometimes boil'd the hien, 
without letting it ſtand any time to ſhoot of itſelf: The dil. 
ference is not very material. „ 
If this account be intelligible, the Sal catharticum wil 
no longer be a myſtery: And the next thing worth enquiring 
into is, whether this ſalt deſerve the reflect ions, that have 
diſcourag'd the preſcribing it? And why it may not paſs for 
a ſalt, as excellent in its kind, and be of the fame nature and 
have the ſame properties, as that produced from the Epſon, 
or any other bitter purging ſprings. i 
And in order to prove it to be ſo, Mr. Brown gives a vet) 
ſhort abſtra& of what Dr. Grew 'fays of his ſalt, and then 
obſerves, how nearly the two accounts agree. 5 
The Dr. in his treatiſe de Natura Salis cathartici amar, 
chap. 2. affirms, that in the evaporation of any of the bitter 
purging waters, they yield a cremor, as alſo a ſediment, both 
together weighing 6,8 or about 10 drachms, from a gallon of Wl 28 
water; and that the leſſer part of this ſediment is in ſubſtance m. 
the ſame with this cremor; the reſt is all ſalt, but conſiſts of li 
two ſorts, one a muriatic {alt, the other proper or peculiar th 


to thoſe waters. 2 7 
a - s - In 
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[a the ZBp/om water, the muriatic ſalt is about a zoth part 


1 : 

— ofthe ſaline mixture; in the Dulwich it is in a greater pro- 
orky ttion, and the ſame in ſeveral others; it is, both in its 
Tel icrimonious taſte and figure of its cryſtals, not unlike common 
nil alt; the other ſalt is what the Dr. ſays is peculiar to the 
dich porgiog waters, and is made by evaporation and cryſtaliza- 
tber. too. In this preparation, firſt the earthy or plaiſtery part 
ito of is to be ſeparated, next the muriatic ſalt, and laſtly, a 
fu brown and dark liquor from the proper ſalt of the waters. 

the In chap. 4 of the ſame part, having ſhewn the difference 
fc; of the figures between the cryſtals of this ſalt and thoſe of 
o i lum, the Dr. goes on; neither is there any better ground to 


count the purging ſalt a ſpecies of common falt, from 
which being entirely freed, it differs as much in taſte, as 
from alum. And in the ſame chapter he ſays it will appear, 
the bitter purging ſalt, tho? it hath ſome qualities in common 
vith other ſalts; yet is truly or ſpecifically different from 
them all: Thus far Dr. Grew. Fr | | | 
Now, Mr. Brown does not ſee any thing in this account, 


om 

it 1 but what will, con ſideratis conſiderandis, very well agree 
ore BY vih the purging ſalt from the ſea-water. 5 $8549 
vu for, firſt, there is an earthy or plaiſtery part, contain d in 


theſe waters, and this muſt be ſeparated: The very {ame is 
in the ſea water, and is precipitated in the boiling them 
down, as has been obſery'd, and is call'd ſcrarch by the 
workmen. | | 
Next there is a muriatic ſalt, allow'd to be in theſe waters; 
in ſome more, in ſome leſs, and this is likewiſe to be ſepara- 
ted: The very ſame is done from the ſea water, tho' in a 
rltly greater proportion. , 
And laſtly, there is a black and dark liquor to be ſepara- 
ted; rho' this be but a dark way which the Dr. makes uſe of 
to expreſs himſelf, it cannot be better explain'd, than by 
what has been found to be fact in boiling down the waters at 
dboters-hill ; viz. that after ſeveral ſhootings of ſalt, by 
repeating the boiling of the waters, there would, at laſt, re- 
main a liquor of 2 deep brown colour, which would no 


ch BY longer yield a cryſtaliz'd ſalt; but if boil'd up dry, would 
of afford a ſalt of the ſame kind with the third falt already 
e nentioned: And this, explaining Dr. Grew's black and dark 
> liquor, helps at the ſame time to prove, in this article too, 
a 


that the ſea water yields the ſame kind of third ſalt. 
"25 4 3 Me. 
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116 precipitated being more powerfully attracted by the 
ii, the ſeveral liquors became clear: Thele are the two only 
periments, in which he found the conſequences ſo much 
1 in them all. = ; ; 

ln the following experiments the Sal-mirabilè is ſufficiently 
litinguiſh'd from all the reſt. | 

Slices of 2 put into theſe ſeveral ſolutions had no 
manner of effect upon any, excepting that of the Sal- mi ra- 
i, which is ſoon tinged of the colour of ſack, or rather 
deeper. | | | ' 
5. Sal Arm. c. Tart. dropped into the ſeveral ſolutions, 
wrns them all milky, excepting that of the Sal. mirabile, 
yhich keeps its tranſparenx. | 
The Sp. Salis armoniac c. cale, the oil of tartar per deli- 
um, the tincture of cochinel in ſpirits of wine, do, each of 
them, us'd after the ſame manner, ſufficiently diſtinguiſh the 
a mirabile from all the reſt. | | 

In the following experiments, the Epſom ſalt, the ſecond 
Jmmingion ſalt and ſecond Newcaſite ſalt, agree together and 
differ from the common ſalt, the firſt Zemingron ſalt and firit 
Newcaſtle ſalt. 

In the ſeveral ſolutions he dropp'd a ſolution of filver in 
Aua. fortis, from which follow'd theſe conſequences; ws. 
the folution of the Epſom ſalt, ſecond Lemington ſalt and 
ſecond Newcaſtle ſalt, became equally milky, before the 
precipitation. The ſolution of the ſea- ſalt and firſt Newcaſtle 
{alt fer the precipitation paſs, without receiving any milky 
incture: The firſt Lemington falt, as containing leſs of the 
third falt, than the firſt Newcaſtle ſalt did, took a little 
milky tincture. The precipitation fell nimbly thro' the ſolu- 
tion of the $al-mirabile, leaving it milky. 3 
Inthe condition theſe were in, he pour'd ſome oil of tartar 
gr deliguium to each of them; upon which, after ſome 
ume, a blueiſn ſcum aroſe on the ſurfaces of the Zp/om 
la, ſecond Lemingron ſalt and ſecond Newcaſtle ſalt : There 
likewiſe appear'd a little on the firſt Lemingron ſalt ; but not 
any on the reſt. | | | 


A ſolution of corrotive ſublimate was made in water, 10 
drops of which, mix'd with the ſeveral ſolutions, produced 
lutle or no alteration; but upon dropping in the oil of 
tartar per deliquium, the following appearances were produ- 
cd: In the ſolution of the Egſom ſalt, ſecond 3 

{alt 


* 
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ſalt and ſecond Newcaſtle ſalt, the precipitations were 16 
In the ſolution of the common ſalt, and firſt Newoaſftly ſih 
the precipitations were white: In the folution of che $43 
Lemington ſalt, the particles precipitated, approach d pre 
near the colour of the three firſt, | fad; 
He took ſome of theſe ſeveral falts in ſubſtance, and upy 
each of them he pour'd a little oil of vitriol, which is one H rect 
the experiments Dr. Grew tried upon his ſalt, and which hy 
ſays cauſes a moderate ebullition, whereby it appears to pur Wiſh: 
rake of an alkaline principle. But without looking for u een 
alkaline principle From its fermenting with an acid ( terme 
juſtly exploded by the learned Dr. Friend in his Prelefins 
Chem.) Mr. Brow is apt to think, that the ſalt he tried the 
riment on, had not, according to his on direction, 
been thoroughly ſeparated from his muriatie ſalt: For, thi 
oil pour'd on the Epſom falt, ſecond Zemington ſalt and 
ſecond Newcaſtle ſalt, produced no ſenſible fermentation: He 
acts with violence on the fea falt, forcing off its acid ſpirit 
with an intolerable gas. It had the ſame effect in proportion me 
en the firſt Lemington ſalt and firſt Newcaſtle ſalt ; none er 
all on the Sal mirabile, as being a ſea ſalt already faturacdifſ" © 
with the oil. 1 
What Mr. Zrown has all along call'd the third ſalt, anſwen . 
in moſt of theſe experiments to the ſea ſalt, and yet has"? 
ſome properties exceedingly different therefrom. To thoſe 
he has already mentioned may be added the following ones; 
it will not decrepitate like ſea ſalt; it readily melts, when n 
put in a crucible in the fire; and when calcin'd till red-hot, 
affords a calx equal to, if not ſtronger than a lime-ſtone, 
and ferments violently, as well with water as with oil of 
vitriol. This calx, when expos'd to a moift air, will 
part of it run per deliquium, but not ſo ſoon as before Wl"): 
calcination. All theſe properties differ in every reſpect 
from the common ſalt; which left Mr. Brown ſtill in doubt 
what to call it; as alſo how far experiments of this kind 
may be deemed conclufive. Fa 
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Account of Obſervations made with Mr. Hadlcy's re 
fething Teleſcope; by Mr. James Pound, Phil. Tranſ. 
N* 378. P. 382. | 

T were to be wiſh'd, that together with the particular 
| deſcription, given in Phil. Tranſ. No 376, of the curious 
nechaniſm of that catadioptric (teleſcope, made by Mr. 
ey, and by him preſented to the Royal Society, a full 
count of what obſervations he had made therewith, had 
en communicated, whereby the public might at | 

vc been appris'd of the uſefulneſs of an invention ( worthy 
its great author Sir 7/aac Newton) which, perhaps, from 
e rain attempts, made by ſome, of putting it in practice, 
uh lain negleRed theſe 50 years: For, it is fo long fince it 
firſt publiſh'd in Phil. Tranſ. N* gr. | | 
Mr, Hadley has ſufficiently convinced us, that this noble 
ation does not conſiſt in bare theory; and it is to be hop'd, 
that he, or ſome other ſuch curious perſons, will in a ſhort 
ine find out a method, either of preſerving the concave 
neil from tarniſhing, or of cleaning it eaſily, when tarniſh'd, 

elle of making a good concave ſpeculum of glaſs, quick - 
herd on the back part. When a method for either ot theſe 
ſhall be diſcovered, it is not doubted but that the old 
loptric teleſcope will for the moſt part be laid afide, and 


oe W's catoptric one be chiefly in uſe among practical aſtrono- 
es; ers; inaſmuch as ſeveral inconveniencies and difficulties, 
en naroidable in the management of the former, etpecially 
ot, WW ben long, are in this latter entirely avoided. 


lt is no {mall conveniency, that by means of theſe reflecting 
eleſcopes, whoſe length exceeds not five feet (and which 
may be managed at a window within the houſe) celeſtial 
pbje&s appear as much magnified and as diſtin, as they do 
tro the common teleſcope of more than 100 foot in length. 
Mr. Bradley, Savilian Profeſſor of Aſtronomy, and Mr. 
round, having compar'd Mr. Hadley's teleſcope (in which 
te focal length of the object metal is not quite five feet and 
7) with the Huygenian teleſcope, the focal length of whoſe 
ohect.glaſs is 12 3 feet, found, that the former would bear ſuch 
i charge, as to make it magnify the object as many times as 
be latter with its due charge; and that it repreſents objects 
a diſtinet, tho' not altogether ſo clear and bright; which may 
& occalioned partly from the difference of their apertures 
bat of the Huygenian teleſcope being ſomewhat the larger) 
| and 
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and partly from ſeveral little ſpots in the concave ſurface of tl, 
object metal, which did not admit of a good poliſh, 
© Notwithſtanding this difference in the brightneſs of the d 
jects, they could tee with this reflecting teleſcope whatever the; 
had hitherto diſcovered by the Huygenian; particularly thy 
tranſits of Zupirer's ſatellites and their ſhadows over that pl 
net's diſk ; the black lift in Saturns ring and the edge of 4 
turn's ſhadow, caſt on his ring, as repreſented Pig. 
Plate VIII. | oc 
They alſo obſerved with it ſeveral times the five ſatellites, 
Saturn; in viewing of which this teleſcope had the advantzg 
of the Huygenian, at that time when they compared them: Fir 
it being in ſummer, and the Huygenian teleſcope being manage 
without a tube, the twilight prevented them from ſeeing in thi 
ſome of thoſe ſmall objects, which at the ſame time they coul 
diſcern with the reflecting teleſcope. A x8 


Obſęrvations on the Satellites of Jopiter and Saturn, with fl 
ſame Teleſcope; by Mr. John Hadley, Phil. Tranſ. Noz 
P- 385. 8 
MI R. Hadley gave the Royal Society an account of fone 
| the moſt remarkable obſervations, he had made with hi 
reflecting teleſcope, before he preſented it to them. 
In obſerving Fupiter's ſatellites he had ſeen diſtinctly the ſh; 
dows of the firſt and third, caſt upon the body of the planet 
Mr. Folkes and Dr. Jurin, being preſent, affirm'd, that Mi 
Hadley had likewite ſhewn them the ſhadow of the third {atel 
lite thro? the ſame teleſcope. | 375 = 
In obſerving Saturn in ſpring 1723, at a time when that p 
net was about 15 days paſt the oppofition, he ſaw: the ſhada! 
of the planet, caſt upon the ring, and plainly diſcerned the ri 
diſtinguiſhed into two parts, by a dark line, concentric tot 
circumference of the ring: The outer or upper part of ther 
ſeemed to be narrower than the lower or inner part, next ti 
body of the planet, and the dark line, which. ſeparated then 
was ſtronger next the body, and fainter on the outer part de. 
wards the upper edge of the ring. Within the ring be d 
cerned two belts, one of which croſs d Saturn, cloſe to its in 
edge, and ſeemed like the ſhadow of the ring upon the body 
Saturn; but when he confidercd the ſituation of the ſun, ing 
ſpect to the ring and Saturn, he found that belt could not a | 
from ſuch a cauſe. . Op: is Wa 
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He affirmed that at times he had obſerved with this teleſcope 
re different ſatell ites of Saturn; but could never have = 
od fortune to fee all the ave © W 

| 400 1723 Mr. Hadley adds, that he ſeveral times obſerv'd 
te ſhadow of the firſt, ſecond and third ſotellites of Jupiter 
uk over the body of that planet; and that he had ſeen the firſt 


nd ſecond appear, like a bright ſpot upon the uy of Fups-- 


u and that he could keep fight of them there fot about a 
uwrter of an hour, from the time of their entering on his 


md, Cri ts ron ben 1225 

ſaßiter's ſatellites had of late years been ſo fituated, with 
ward to the earth and Jupiter, that Mr. Hadley had not had 
ficient opportunity of obſerying the tranſit of the fourth ſa- 
lite or of its ſhadow. | | 5 | 

The dark line on the ring of Saturn, parallell to its circum- 
rence, is chiefly viſible on the @an/#, or extremities of the el- 
pic figure, in which the ring appears; but ſeveral times he 
ould trace it very near, if not quite round; particularly in 
1% 1722, he could diſcern it without the northern limb of 
rr, in that part of the ring that appeared beyond the 
lobe of the planet, The globe of Saturn (at leaſt towards its 
ind) reflects leſs light than the inner part of the ring, and he 
ad hmetimes diſtinguiſhed it from the ring by the difference 
colour. | 1 3 
The duſky line, which in 1720 he obſerved to accompany 
e inner edge of the ring croſs the. diſk, continued cloſe to the 
me, tho* the hreadth of the ellipſis was conſiderably in- 
aled ſince that time. | 


Account of an extra-uterine Fœtus, that had continued 
joe Years and +F in the Body; by Dr. Houſtoun. Phil. 
Tran, No 398. p. 387. | 
N Auguſt 1717 Dr. Houſtoun was ſent for to a woman near 
Newport market in London, who had been married 18 years 
a native of the Eaſt- Indies, by whom ſhe had eight children, 
lides two miſcarriages : Ar this time ſhe was with child by a 
rand husband, a vigorous young man. +4 

dhe was near her full time and felt her pains for ſeveral days, 
lied returning by intervals, the concluded, would, as utual, 
ng on her delivery. Her mother and the midwite, appie- 
naing no difficulty, aſſured thoſe about her, that oaly time 
s wanting. 
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But the Dr. found upon examination, that her arerm ua 
no bulk to contain a child near its time; and that its neck 
an uncommon hardneſs, was alſo cloſed up ſo ftraitly, 2 
give not the leaſt admiſſion, even to a ſmall probe or Bini 
needle, | 5 ä 
VU pon this the Dr. affirm'd, that her delivery was Impoſſbl 
becauſe the child was not within the azerus, but between it a 
the guts; that it might be extracted by a paſſage to be made 
it, without any great pain and with fafety to the mother, 
Dr. offered to undertake it, and aſſured them this was the on 
opportunity of giving her any relief. e 

However the Dr's aſſiſtance was 3 At that time, 
bably, it would have been ſucceſsful ; for, ſhe was a lends 
well ſhaped woman, in good habit of body and of a ſprigb 
diſpoſition. | ET Off ; 

A year after, the Dr. was defired to viſit her again: Wii 
he found her much diſordered with a growing impoſthumai 
in her belly: He ordered her ſome cordial ſtomachics, cf 
and ſuch gentle lenitives; which met with ſucceſs beyond 
pectation: So that, by means of a regular diet and the watc 
ful care of a very tender mother, ſhe was reſtored to fu 
ſtrength, that ſhe went chearfully abroad and re- applied bet 


to buſinels. : 
About 15 months from the time the Dr. viſited her firſt, h 


mother came to him to 1ntreat his aſſiſtance; ſhe complained 
great pain in the lower part of the abdomen, and he found 
tumour of a conical figure, projecting about an inch beneath 
navel : Its inflammation, with tenſion and feveriſhneſs attendit 
it, fo plainly indicated ſuppuratives, that he was not ſurprik 
to hear, in a few days, that it had broke, as he had wiſh'd. 
The Dr. propoſed to lay it open, both to give a free er 
and prevent its becoming fiſtulous; but the patient was appt 
henfive, that he would, as ſhe call'd it, cut open her belly: 
that not being able to prevail with her, he 7 wi her a pot 
unguent and ſome — 55 . e 
- The ulcer ſoon grew fiſtulous, and ſo continued till ſhe d 
which was on the 23. of March 1723. in the gift year of 
age. | 
ive above five months before her death, ſhe voided herc 
crements by this vent, and all the foft parts of the fatus, . 
fome ſmall bones of its fingers: But the reſt of the ſkeleton! 


maining entire, he extracted out of her body, together with! 
Dag 
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gina, utęrus, rectum, &c. wherein it had involved itleli, 


; may be ſeen mou ee in the Fig. annexed. 
A Fig. 1. Plate IX. | 
the 1474 or entery intd the vagina; D the bladder; E E the 
ers cut off; F the uterus ſound and ent i; G the left ova- 
un; HH the rubæ; 1 part of the. colon cut off; K part of 
be peritonæum; I. part of the zleum cut off; M part of the 
aum; O part of the cranium that plainly appears; P the 
ker, thro' which the feces paſſed, with ſome {mall bones; 
)0QQ the bulky maſs, wherein the ſkeleton is contained be- 
tween the uterus, part of the vagina and rectum; R R part 
f the cutis. = {EN Sn bf 
She was full nine months gone in Auguſt 171), and ſhe died 
urch. 23, 1723, on which day the Dr. took it out. 
Pig. 2. repreſents a lateral view; A the orifice of the vagina; 
B the anus; C the rectum; DDD the maſs, wherein the ikele- 
ton is contained; E the ribs of the ferus plainly appearing ; 
F the bladder laid aſide; G the ureter cut off; H the urerus ; 
the ovarium 3 K the tuba; L part of the colon; M the ulcer, 
thro' which the excrements paſſed, about one inch below the na - 
el; N bones in the orifice of the ulcer. £4 


I Account of a Rowan Inſcription, found ar Chicheſter ; by 
Mr. Gale. Phil. Tranſ. N“ 379. p. 391. : 


HE inſcription, repreſented Eig. 3. Plate IX. as curious 
as any hitherto diſcovered in Brsrain, was found at Chi- 
cheſter, 1n digging a cellar under the corner houſe of St. Mar- 
tin lane, on the north fide as it comes into North. ſtreet: It 
lay about four foot under ground with the face upwards, where- 
by it received a great deal of damage from the picks of the la- 
bourers, as they endeavoured to raiſe it; for, beſides the defac- 
ing of ſeveral letters, what was here difinterr'd: of the ſtone 
was broke into four pieces; the other part of it, ſtill want ing, 
i probably, buried under the next houſe : The inſcription is 


cut upon a grey Suſſex marble, the length of which was 1 | 


2 * 


Roman foot, as may be conjectured by meaſuring it from the 
middle of the word E to that end of it Which 1s entire, 
and 18 not quite three 


breadth is two foot 2 of the ſame meaſure; the Jetters are beau- 
tifully and exactly drawn, thoſe in the two firſt lines three 
inches long, and the reſt two inches ad r. . 
Mr. Gale and Dr. Stukely took an-accurate view of this mar- 
ble, and in order to be as ſure of the true reading as poſſible, 
1 "PP 3 5 where. 


repreſents the clitoris; B B the nymphæ; 


= = ar UT = - 


ot Engliſh from the ſaid point; its 
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wherever the letters were effaced, they impteſſed a paper wink , 
wet ſponge into them, and by that means found thole in the fiſth 
line to be, as expreſſed in the Fig. and not as in other copie 
that have been handed about of this inſcrliption. 
The only letter wanting in the firſt line is an N, bebe 
EPTVNO; and fo there is no difficulty in reading that: gy 
to the ſecond line, tho? it be more uſual in inſcriptions of thi 
nature t6 expreſs the donation by the word 8 ACR U Mol, 
referring to the temple or altar dedicated; yet we have {6 any | 
inſtances, in Gruter's corpus Inſcriptiomum, of TEMPLUYM 
and ARAM, alſo cut on the ſtones, that there is t 
occaſion to ſay any thing farther upon that point. 
The third line can be no atherways filled up, than Mr. Gal 
has done it by the pricked letters: He owns howbver that he 
had ſome ſcruple about the phraſe DOM US DI VINA, th 
fame thing as DOMUS AVGVS'TA, the impetia fl. 
mily, which he cannot ſay occurs, with any certainty, is th 
the time it was uſed in, before the reign of Arnroninn Put, 
from whom down to Conſtantine the Great, it is very frequenth 
met with in inſcriptions. This kept him ſome time ia ſuſpenſe, 
whether this found at Chicheſter cduld be of ſo early a dare, a; 
the time of Claudius: But as we find ſeveral inſcriptions in 
ruter with thoſe words. 1n them, or J. H. D. D. I dure 
domils diving, which is much the ſame thing, without any 
mark of the time, when they were cut, they may hate been 
before the reign of Antoninus Pius, and then only came into 
more general uſe; and as the time that C gidunus lived.in, wil 
not ſuffer this to be of a later ſtanding, Mr. Gale thinks it may 
be offered as an authority for the uſe of this piece of flattery to 
the emperars, long before that excellent prince came to the! 


* 
* 


urple. bee Fork P48 - 
F The third line as Mr. Gale takes ir, was EX AU CTO. 
RIT ATE. TIB. CLAUD. and the fourth COGI. 
' DUBNI K. LEG. &c. that is, ex anthorirare Libri 
Claudii Cogidubni Regis, Legats Auguſti in Britannia, tor 

the following reaſons ; we are informed by Taoitus in Vid 
 Aericole cap. 14. that after Hritain had been reduced toa 
Roman province by the ſucceſsful arms of Aulus Piautius and 
Oſtorius Scapula, under the emperor Claudius; Quætam wot 
rer Copiduno Regi erant donate ; is ad noſtram uſque Meno. 


iam fidiſſimus remanſit, vctere ac jam pridem rereptd Popul: g0 
Romani conſuerudine, ut haberet inſtrumenta fervirnts & n 
( 


Keyes c This Cogidherus Teens to be the ſame perſon with 0g 
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ulnus in the inſcription, the letter B in the third ſyllable mak- 
-o little or no difference in the word; eſpecially if pronounced 
as it ought to be, like an V conſonant. 8 
I is fo well known to have been the cuſtom of the Roman 
Iiberti and Clientes to take the names of their patrons and be- 
factors, that it would be needleſs to prove the conſtant uſage of 
that practice: No, as this Cogidubnus, who, in all probabi- 
lty, was a petty prince of that part of the Dobuni, that ſub: 
nitted to Claudius, and one that continued many ou faithful 
to him and the Romans, vide Tacitus ut ſupra, had the go- 
ſenment of ſome part of the ifland given him by that emperor, 
wthing could be more grateful in regard to Claudius, nor more 
honourable to himſelf, after he was romanis'd, than to aſſume 


de names of a benefactor, to whom he was indebted for his 


kingdom 5 and ſo called himſelf TIBERIUS CLA U- 
plus COGIDUBNUS. EIT. | | 
Mr. Gale ſuppoſes him to have been a Regulus of the Do- 
hn; becauſe we are told:by Dion Caſſius lib. 60, that Aulus 
Plautius having put to flight Cataratacus and Togodumntes, 
ſos of Cunobelin; part of the Boduui (the ſame people as the 
Dount) who were ſubject to the Caruellani, ſubmitted to the 


| Romajrs 3 and the name Copidubnus or Cogiduvnus Cor o Nubn 


er Dubn, vide Baxters Gloſſar. in verbis COGIDUMNUS 
ad DOBUNI, fignifying expreſsly in the Hritiſh language 
"Ag Dobunorum, ſeems to put the matter out of all 
"hs e e 4 1 
How far his territories extended, it is impoſſible to deter- 
mine: Biſhop Srillingfiest Orig. Britan. p. 63. ſuppoſes thech 
to hare lain in Surrey and Suſſex 3 Suſſex was certainly part of 
them; ſince the temple, mentioned in this inſcription, Was 
erected in it by his authority; and it is not unlikely, chat be- 
ſdes the Rægni, who were the people of thoſe two counties, he 
might have aſſigned to him that part of the Dobuni that had 


ſubmitted to the Romans, which ſeems to have bren his own 


principality, together with the Ancalires, Bibrors and Segon- 
ligci, whoſe countries lay between the Zobuni and Regns ; the 
words Civitates quædam in Tacitus, not importing dome few 
towns, but ſeveral people; the word civitt always fignifying a 

frople in that hiſtoiaa rn | 
before Mr. Gale proceeds any fatther, he obſerves, that To- 
hauumnus and Cogidumnus (tho' their names be fo much alike) 
were two diſtinct perſons ; the firſt, ſon of Cunobelin, king of 
ſe Trinobantes, vanquiſhed and kill'd in battle by Aulus 
85 Plautius; 
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Plautius; the ſecond a prince that ſubmitted to Oftori g. 
pula, and continued in his fidelity to the Romans: in noſran 
uſque memoriam, ſays Tacitus, and who was born at the: Jae 
end of Claudius's reign : So that Togodumnus was, probably 
dead, before Cogidumnus had his government, conferred uyy 


m. gas REY , "3+ yh6-3 418 
Mr. Gale calls it his government: For, tho? by the letter . 
in the inſcription, . with a point both before and after-it-(wherchy 
it plainly denotes an. entire word of itſelf) it may ſeemthaty 
was intended for COGIDUBNI REGIS; and he blew 
was ſo with reſpect to his former dignity ; yet it is evident, that 
he had condeſcended to take the title of LE GAT US AU 
GUSTI IN BRIT ANN la from Claudius; and that toe 
muſt have been only over thoſe people, the government of ubon 
was given him: Aulus Plautius, Cſtorius, Scapula; Didi 
Gallus, Avitus Veranins and ' Suetontus Paulinus, haun 
about this time the ſupreme: command, ſucceſſively in thy 
iſland; the ſecond and laft of which are expreſsly called iy 
by Tacitus, lib. 12. Ann. cap. 31 and Vit. Agricol. cab. 1; 
The Legati Cæſaris or Auguſti were thoſe, qui Cæſaribui ſul 
ditas regebant Provincia. ely 
The fixth line has loſt at the beginning the letters COLLE 
but ſo much remains of the word as makes it, undoubtedh, 1 
have been, when entire, COLLEGIUM, and the folly 
ing letters are an abbreviation of FABRORUM. ; 
Theſe colleges of artificers were very ancient at Roms, eie 
as ancient, as their ſecond king Numa Pompilius, if ve m 
believe Plutarch in Vit. Numæ, who tells us, that the prop 
were divided by him into what we at this day call Companies! 
tradeſmen, and he ment ions the Tex]oves or Fabri among then 
tho Florus lib. 1. cap. 6. ſays, that Populus Romanus 4 e 
Tullio relatus fuit in cenſum, digeſtus in claſſes, curiis ql 
Collegiis diſtributus. But as the power of the Romans extend: 
itſelf, it carried the arts of that great people along with it, 4 
improved the nations it ſubdued, by civilizing and teach! 
them the uſe of whatever was neceſſary or advantagious amo 
their conquerors; from which moſt wiſe and generous diſpd 
tion, among other beneficial inſtitutions, we find theſe col 
to have been eſtabliſhed in every part of the empite, from i 
frequent mention of them in the inſcriptions, collected by 6 
ter, Spon and other antiquarie. 
Several ſorts of workmen were included under the name 
Fabri, particularly all thoſe concerned in any kind af ul 
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ing ; whence we meet with the Fabri Ferrarii, Lignarii, Tig- 
urii, Materiarii, Navales and others: The Navales may 
jave been the authors of dedicating this temple to Neprune, 
having ſo near a relation to the ſea, from which the city of 
(licheſter is at ſo ſmall a diſtance, that, perhaps, that arm of 
it, which ftill comes up within two miles of its walls, might 
frmerly have waſhed them: The reſt of the fraternity might 
ery well pay the ſame devotion to Minerva, the Goddels of 
al arts and ſciences, and patroneſs of the Dædalian profeſſion. 
Is no leſs than five letters are wanting at the beginning of 

the fixth line; there cannot be fewer loſt at the beginning of 
the ſeventh, where the ſtone is more broke away than above; 
þ that, probably, there were fix when it was entire, What is 
elt of them is only the top of an 8: Mr. Gale does not, there- 
fore, take upon him to affirm any thing, as to the reading of 
tem, being ſo entirely defaced : Perhaps, it was, A SA CR. 
8. i. e. A ſacres ſunt ; or perhaps HONOR. AS. i.e. Honorati 
{ut: As to the former, we find theſe Collegia had their Sacer- 
bites ; therefore, qui a ſacris ſunt, which is found in inſcrip- 
tons (vide Grurer Corp. 29.8—1I21.1—632.1.) would be no im- 
proper term to expreſs them; or it might have been SACER. 
S. 1.e. Sacerdotes ſunt, ſince we find ſuch mentioned in the 
following inſcriptions in Spon's Al;/tell. Erudit. Antiquit. 
p 56. 1 1 


MAVORTI SACRUM 
HOC SIGNUM | 
REST 
COLE 
CINORUM ANTIQUISS. 
VETUSTATE 1 
DILAPSUM ET = 7 
REFECER. CUR. L. LUCILIUS 
LATINUS PROC. R. P. ARIC 
ET T. SEXTIUS MAGGIUS 
SACER. COLL. EJUSD. 


i. e. Mavorti ſacrum hoc fignum reſtituit Collegium Fabrorum Ari- 
enorum antiquiſſimum, vetuſtate dilapſum, & refecerunt. Curabant 
larius Lucilius Latinus, Procurator Rei publica Aricinorum, & Titus 
extin; Maggius Sacerdos Collegii ejuſdem. 


Ibid. 
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Ibid. p. 64- in the following anſcription- .. - 
TL. TERTENIAMAN TI. 
S ACER. COLL. LOTORUM 
II VIR. C. SARTIUS C. F. 
ITERINUS ET L. ALLIUS 
PET KELINUS D. D. 


Ii. e. Lucius Tertenins Amantius Sacerdos Collegii Lotorum, Dun; 
viri Caius Sartius, Caii filius, [terinus, & Lucius Allius Pittling 
Gedicaverunt. 5 | 


As to the latter, thoſe members of the college, that had pe. 
ſed thro' its chief offices, as that of Præęfectus or Myzifer 
quinguennalis, had the title of HONORA TI contre 
upon them: Several of theſe HONOR A TI are mentioned 
in Gruter ; particularly a long catalogue of them in (uli 
Fabrorum Tignariorum, p. 268.1. and in Reineſius's ſyniugns 


p- 605. there is the following inſcription. 


EPAGATHO TURANNO 
HONORATO COLLEGI 
FABRUM TIGNARIOR UM 
ROMANENSIUM, &c. 


So that the vacuity in our inſcription might very well be fl. 
led up with one or other of theſe words, and the three next 
lines that follow them D. S. D. i. e. de ſuo dedicaverunt, wil 
agree with either of them and with what preceeds them. 


The laſt line has been PUDENTE PUDENTINI 
FILzo; but there muſt have been a letter or two of the pre: 
nomen at the beginning of it; unleſs it were ſhorter than the 
reſt at that, as well as at the latter end of it; and from what 
Mr. Gale has ſaid, the whole may be read, as follows. 


Neptuno & Minerva Templam pro ſalute domus divine, ex auth 
ritate Tiberii Claudii Cogidubni Regis, Legati Auguſti in Britamil, 
Collegium Fabrorum, & gui in eo a ſacris (or honorati) ſunt de ju 
dedicaverunt, donante aream Pudente Pudentini filio. 


Chicheſter, by this inſcription found at it, muſt have been 
town of note, very ſoon after the Romans had ſetttled here, and 
in proceſs of time it ſeems to have been much 1 by Ui 
the Roman roads, itil] yifible, that terminate here rom Port” 2 
I | | | mourn 
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nut h, Midburſt and Arundel; tho, what is very ſtrange, 
we have no Roman name now known. for it. Mr. Gale once 
tought it might have put in its claim for Anderida, which 
cur Antiquaries have not yet agreed to fix any where, being 
fruated very near, both to the Sylva Anderida and the ſou- 
tern coaſt of the iſland, the two properties of that city, 
ide Card. Brit. and Somner's Roman, Ports and Forts: But 
Henry, of Huntingdon, who liv'd in the time of Henry II. 
ling us, p. 312. that the Saxons ſo deſtroy d Andredeceſter, 
that nunquam poſtea ręædiſicata fuit, & locus tantum quaſi 
mhliſſime. urbis tranſeuntibus oftenditur deſolatus, vide 
Mil. Tran. Ne 355 it could not be Chicheſter : For, that 
us not only rebuilt before his time, but a place of ſuch note, 
hatwhen the Biſhops. ſoon after the conqueſt A. D. 10)6, 
remov'd their churches from ſmall decay'd towns, where 
fercral of them were then ſeated, in urbes celebriores ; 
tht place. I. pM 1 

Mt. Gale concludes with obſerving, that when this inſcrip- 
ton was dug up, there were alſo two walls of ſtone, diſco- 
rerdclote by it, each three foot thick; one running north, 
the other eaſt, and joining in an angle, as North. ſereet and 
&, Martins-lane now turn, which, in all probability, were 
nz the foundations of the temple, mentioned on the 
marble, <0 


Of the Structure of the Diaphragm; by M. Leewenhoeck. 
_ Tranſ. No 39. p. 400. FVanſlated from the 
atin. | | 
N Phil. Tranſ. N“ 37). M. Leewenhoeck gave his opinion 
about a diſorder he was fies'd with, which he ſuppos'd 
had been owing to the bad diſpoſition of bis diaphragm. | 
In order to remove all doubts about this matter, he pro- 
cucd the diaphragm of a ſheep a year old, part of which 
be cut into ſmall pieces, and viewing them very carefully 
vith his microſcope, he found, that the diaphragm conſiſts 
partly of very fine fibrils, which appear to the naked eye 
b be about a hair's breadth diſtant from each other. ; 
Upon placing different pieces of the diaphragm before 
ferent microſcopes, and carefully viewing them, he poſi- 
rely concluded, that theſe fibrils aroſe from fleſhy parts, 
nerwoven with the diaphragm about the ribs ; and ſuppos'd, 
but the ſaid fibrils ſerv'd the diaphragm inſtead of' tendons: 
Vor, VII. 8 | Q q © Theſe 


W::i:o1d, then Biſhop of Selſey, ſettled his Epiſcopal chair at 


ber of little 2ugæ or folds in the membrane between th 


conſiſts. 


matter: Yet he reafoned thus, there are, perhaps, incan 


them, we will eaſily incline to that opinion. 


origin of the little membranes, which, as has been " 
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Theſe tendons, as M. Leewenhoeck calls them, ate ;@ 
equally near each other throughout the whole diaphrigy 
ver ſome are a little thicker than others, tho' near vg 
other. 5 ä 
- Upon duly conſidering the laſt mentioned fibrils and He 
membrane extended between them, he found, that 6 
greateſt part of the diaphragm conſiſted of theſe fibril yy 
the ſaid membrane; beſides a great number of blood. ee 
and a large quantity of fat contain'd therein. 
M. Leewenhoeck was very much ſurpris d at the vaſt nun 


pretended tendons; theſe rugæ he ſuppoſed deſigud h 
nature for contracting the diaphragm, when extended i 
inſpiration, and by that means contributing to expel the 1 
convey'd into the lungs. 3 | 5 
To ſhew the contexture of the diaphragm, he cu 
delineate a {mall portion of the diaphragm of the faid ſheey 
which is repreſented by A BCDEE GH, Fig. 4. Plate I 
where BG, CF and DE are three tendons, as they appear 
thro the microſcope: Between theſe tendons may be {: 
the intermediate membrane, of which the firſt tendons, ( 


has been already obſery'd ) the greateſt part of the diaphran 


In order to form a judgment of the true bignefs of Fig, 
the real ſize of the piece delineated is repreſented by th 
ſpace between Y Z in Fig. 7. 8 3 
Moreover, he obſerv'd, that the ſaid membrane ws pe 
forated with a vaſt many, and thoſe very ſmall holes, whic 
opened from the abdomen into the breaſt, and from the breal 
again into the abdomen. Being hitherto of opinion, that 
was impoſſible for any liquor to be convey'd from the bree 
into the abdomen, or from the abdomen into the breaſt, It 
now thought it better, to ſuſpend his judgment about thi 


ceivably ſmall veſſels in our Jungs; for, if we conſider, bo 
great a quantity of moiſture is expir'd cut of our lungs it 
the open air, in compariſon of the {mall quantity inſpir d inte 


M. Teerenhoeck ſeveral times obſerv'd, that ſome vel: 
creep tranſverſely over thoſe fibrils, he calls tendons. 

In another piece of the ſame diaphragm, that flood bet 
his microſcope, he could plainly obſerve the ſtructure er 


a 
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between the fibrils or pretended tendons, and were fur” 
ind with a vaſt many folds, as has been likewiſe obſerv'd3 
| which are N at LK Fig. 5. but the fibrils or 
mall tendons at LMNOP Q; th theſe fibrils were larger 
cre, than ever he had obſerv'd before. 
Moreover, he tore that membrane aſunder (of which the 
neiteſt part of the diaphragm confiſts) notwithſtanding it 
ſo thin; a ſmall portion of which he caus'd to be deli- 
xated, as it appear d thro' the microſcope, and repreſented 
js, 6. This he did in order to ſhew (as much as poſlible ) 
ketorn tendons and membranes; a ſmall portion of an ex- 
ended tendon is repreſented by RS TV, where are ſhewn 
Je very minute fibrils, of which the ſaid portion of the tendon 
fiſts; In the ſame figure VT and WX repreſent a portion 
f the tendon at reſt. 
[tis ſcarce poſſible to explain, or ſufficiently comprehend, 
zhat an incredible number of fibrils, veſſels and particles 
re here join'd together and contribute to form that very fine 
nembrane, the diaphragm. M. Zeewwenhoeck ſuppoſes, that 
i ſtrong inſpiration, all theſe rugæ or corrugated Sinus's in 
ie diaphragm become flat and plain; and that in evapora- 
in, the diaphragm is again corrugated, as was obſerv'd 
above, 55 | 
While, therefore, we ſee ſo great a quantity of fat genera- 
d, and collected in the diaphragm; and moreover conſider, 
hat the ſubſtance of the diaphragm may on both ſides become 
othick with fat, as to ſwell out; we may eaſily conceive, 
bow the expanſion and contraction of the rng. may by 
tat means be hinder'd and retarded; and conſequently, a 
lficulty of breathing ariſe: And this is the reaſon that fat 
people are ſhort winded. Yet that the diaphragm be lin'd 
th ſome fat is neceſſary, as it expands go times in an hour, 
nd as often contracts; and theſe ſeveral motions are much 
uſted by the fat. 5 
Tho' M. Leewenhoeck ſeveral times endeavoured to diſco- 
er how the fleſhy parts of the diaphragm, which (as has 
Xen ſaid) lie next the ribs, became a membrane, or how 
tie membrane of the diaphragm aroſe from them; after 
creral trials, he could not ſatisfy himſelf. : 
Now, he began to ſuſpect, whether theſe tendons were 
Tot furniſh'd with veſſels; and tho he could hardly promiſe 
omuch to himſelf from his microſcope; yet the third day 
ater, he repeated his obſervations, and cut the membranes 
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Aſterwards he cut off a thin ſlice, and as often as he cu 


Which he did not only himſelt obſerve with pleaſure, bu 
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tranſverſely, in order to diſcover the blood. veſſels in the 
membrane of the diaphragm, which, as has been ſaid, yy 
fall of ruge: At length he obſerv'd 'blood-veſſels, extends, 
along the tendons, nay, $ or 19 cloſe together: Aﬀteryay, 
he rurn'd his eyes to view the membrane, that covers the 
tendons, and here he obſerv'd a vaſt number of very (mal 
veſſels, many of which lay included in areole, as it wer 
and M. Leewenhoeck judged them to be the veſlels' of th. 
tendons cut tranſverſely. In order to have an eye-witneſ 9 
all this, he gave the microſcope (be fore which the ſaid pot 
tion of the diaphragm ſtood) to his ſurgeon; who 'affirm'y 
* M. Zeewenhoeck's deſcription exactly agreed with uin 
e ſaw. D 1d ZOE 10 8: 4G envy: 
N. Zeewenhoeck, not ſatisfied with this obſervation, pi 
cur'd the diaphragm of an ox, from which cutting off aboy 
the breadth of a palm, at the fleſhy parts, next the ribs h 
found it about four times thicker than that of a ſheep, an 
that this thickneſs is moſtly owing to the fat. 


off one ſomewhat thicker, he cut thro' fat, extending toward 
the middle of the diaphragm, where the diaphragm is pret 
thick, and has ſome fat. The diaphragm on both ſides, thi 
is, in its upper and lower parts, conſiſts of four diſtinct men 
branes and their teridons, which laſt lie inclos'd, as it were 
within the membranes, R Weakg „ US LOI ON 

NM. Zeewenhoeck\was ſurpris'd at the vaſt number ofthe 
tendons; nor did it feem credible, that there ſhould be ſuc 
variety of parts in a body, as the diaphragm, whoſe ſtrudui 
and functions are ſo little known. 11 

To ſhew the ſtructure of the diaphragm of an ox, h 
caus'd part thereof to be delineated, as repreſented by ABCl 
Fig. 8. where are ſhewn firſt four parts of diſtinct tender 
which lie cloſe to each other in great numbers, and ar 


likewiſe repreſented in the figure of the ſheep's diaphragm en 
But ſuch minute tendons (us he calls them) are fpreaie**t 
throughout the whole ſubſtance of the diaphragm of an ox z ol 
which, together with the membranes, muſt inceſſantly 1 
alternately expanded and contracted in a well diſpos'd body phr 
all which is pretty accurately delineated in Fig. 8. one 
M. Leewenboeck, by repeated obſervations, likewiſe found dia 
to his ſatisfaction, in the diaghragm of a ſheep, thoſe verſ"ve 
Gre fibrils, as alſo the ſmall 7yge or folds of the membrant * 

on 


ſhe we 
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hew'd them to others. Moreover, cutting theſe tendons, 
and very thin particles tranſverſely, in order to find, whether 
they were perforated and furniſh'd with cavities, he oblery'd 
ach a vaſt number of very ſmall veſſels, as is ſcarce credible 
6 any, who had not ſeen them, running acroſs the diaphragm ʒ 
nd as far as he could judge, defign'd by nature to convey 
the fat thro* all its parts, and ſupply the diaphragm with 
conſtant nouriſhment, oh 
M. Leewenboeck obſerv'd above, that the fat lay inclos'd 
in the diaphragm, and that four diſtinct membranes cover 
jt on both ſides; and theſe are ſo cloſely join'd together, that 
they ſeem'd to be but one fingle membrane. | 
. Leewenhoeck placed before another microſcope (that 
menified ſomething leſs than the former) a piece of the 
daphragm of a mean thickneſs; in order to ſhew, how the 
membranes ſurrounded on both ſides the fatty particles, or 
the fat of the diaphragm, ſo that it ſeems to be inclos'd 
within theſe membranes: This is repreſented by EF GHI 


membranes that conſiſt of four parts each; G H and IK the 
lace where the far, ſo often mentioned, is inclos'd. 
Afterwards M. Leewenhoeck endeavouring to cut into 


rated into two parts or Jamelle; whence he ſuſpected, that 
the diaphragm was ſo form'd by nature, for the more eafily 
litribution of the fat, thro? the ſubſtance of the diaphragm. 
In Fig. 9. where the membranes are repreſented cut 


moſtly obſerv'd in them. Aſterwards he found that the 
tle membranes, where the fat is collected, were faſtened to 
rery minute veſſels, which by the exſiccation of the contiguous 
parts were broken aſunder. M. Leewenhoeck takes the con- 
zection of theſe little membranes and veſſels to be neceſſary 
on this account, viz. that the diaphragm, as often as it 18 
extended, may not become quite flat, but almoſt ex pand into 
i globoſe cavity. 80 4 S 

A great many people, may poſſibly think, that the dia- 
piragm is a very thick membrane; whereas it is a very thin 
one; and to ſhew this, he caus'd delineare a little bit of the 
daphragm of an ox, as it appears to the naked eye: It is 
ue, the diaphragm is very ſtrong, conſidering its thickneſs; 
ork he takes to be owing to the great number of fine ten- 
ons. | | 


ILM Fig. 9. where EFGH and I KLM ſhew the two 


round pieces a very ſmall portion of the diaphragm, it ſepa- 


tunſverlely, there appear ſome {mall corrugations, which he 


'NOPQ 
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. NOPO Fig. 10. repreſents a little bit of the diaphms: 
of an ox Ades the Gbtil NO repreſents one fide or 1 | 
thickneſs of the diaphragm; PQ the other half: The reſt af 
the diaphragm, to wit, what lies between OP and NO, ti 
ſarrounded with fat or fatty particles; only that there lies hs 
fleſh between N, belonging to that next the ribs. 

The oftener therefore, M. Leewenhoeck reflected upon the 
2bovementioned diſorder he was ſeiſed with, and which be af 
tributed in a great meaſure to the diaphragm, he was perſuade 
phyſicians were miſtaken, when they call the palpitation, we 
ſomet imes perceive in the region of the breaſt, a palpitation 
the heart. M. Zeewenhoeck takes fuch palpitations to ati 
from the bad diſpoſition of the diaphragm; whether it he 
owing to a want of nouriſhment, or to an obſtruction in ſome 
of theſe veſſels, which are very numerous throughout the diz 
phragm: For, ſuch an obſtruction may eafily cauſe convulſi 
motions in the abovementioned tendons ; and M. Leewenhod 
takes this to have been the very cauſe of his diſorder, 


A preternatural Structure of the Parts of Generation in ; 
Woman; by Dr. Huxham. Phil. Tranſ. N“ 359. p. gd 
Tranſlated from the Latin. 


N E A. B. of the pariſh of Lanteglaßß, in the county d 
Cornwall, near Fowye, was married at 23 years of ag 
after which ſhe conceived, and being conſcious of the bad cat 
formation of the genital parts, ſhe had recourſe to Mr. Bonnet 
of Foxwye, a ſurgeon and man-midwife, who made the followny 
obſervations. | - | 
In the place of the nave], in the middle of the abdomen, bu 
a litt le lower, there was a prominent ſpongy maſs, reſembling4 
Jump of fleſh, lying tranſverſely upon the abdomen, almoſt: 
big as a hen's egg and three fingers in length; with two ſmul 
vrinary paſſages from wh ich the urine continually ouz'd, fo that 
the could neither retain nor ſquirt it out; hence we may con 
clude, that the bladder (if there were any) wanted a /pbinfler 
This ſpongy ſoft maſs, being corroded with the acrimony of tht 
urine, could hardly bear the gentleſt touch; ſo that ſhe u 
obliged to walk double, to avoid rubbing againſt it with bet 
elbaths, and to wrap it up in ſoft linnen: Dr. Huxhan tak 
this maſs to be the navel-ſtring, that was unſkillfully cut and 
unſkillfully cured : For, there did not appear the leaſt ſign of- 
nave}, any where elſe but here; and either the urine flow 


thzo' the rachus which was perforated, and, probably divide 
| Inte 


ke accounts of the voiding of urine by the navel, and that 


A little way, below this maſs of fleſh was the orifice of the 
wing ; from which flowed the menſes; and by which ſhe was 
impregnated 3 tho' with little pleaſure in the time of coition, 


introduce his finger into it, in order to diſcover the neck of the 
erus, which he could by no means feel; but he plainly felt, 
thick membrane, that ſeparated this orifice from one lower, 
o be deſcribed anon RS Meng 

ln the fame place almoſt but ſomewhat higher, where in 
ther women is the Jo ſſa magna, was that other oblong orifice, 
acely admitting the tip of the little finger, pervious to the 
ſellum, as was obſerved after the delivery, and this might, pro- 
ably, be owing to the incifion 5 no ſphincter was obſerved, but 


This oblong orifice was almoſt two fingers diſtant from the 
nlce of the vagina, when the abdomen was moſt ſwelled ; and 
tween theſe intervened the abovementioned membrane inter- 
ay, but the coalition, as it were, of the /abza of this oblong 
dure from the ſuperior part of the orifice externally. 

There was neither clitoris nor oſſa pubis, unleſs, the ſhort 
fophyſes, jutting out from the lower part of each os ilium, 


efore delivery. 


A 7 18. 1722, Mr. Bonnett was called at 11 o'clock at 
ing et, to aſſiſt in the delivery. Upon thoroughly conſider- 


g every particular circumſtance, he found the fœtus fallen be- 
dw the orifice of the vagina, and in vain he attempted to 
brot it up, by putting the woman in a proper poſture, by rea- 
n of the ſtrong motion of the fætus and violent throws of the 
aher, who was now ſeiſed with convulſions, /yncope, Ec. 
Lie orifice of the vagina was ſcarce, if at all, dilated ; 0 
lat every one expected ſhe would immediately expire. 
ln this melancholly fituation, Mr. Bonnett was of opinion, 
Nat 2 doubtful remedy was to be preferred to none at all, ſince 
therwiſe death was unavoidable ; introducing his ſcalpe !] into 
ie lower oblong orifice, he at once divided the coalition of the 
lia, and the intermediate membrane; ſo that the orifice ot 
ie vagina and the lower oblong crifice now became one: U 55 
this, 
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xo two urinary paſſages, or at leaſt thro two peculiar canals; 
bowever he rather 1nclines to the former opinion; becauſe we 


n adults, vide Hift. de / Academie Roy. des Scien. Ann. 1201. 


the extremity of the glans (much leſs the penis itſelf) being 
ſarce able to enter this orifice: And the ſurgeon could hardly 


below that, the rectum terminated, as uſual, with its ſpbincter. 


ght be called the rudiments of them. This was the car 
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this, he eaſily introduced his fingers, felt the internal orifice « 
the uterus, and dilated it a little, fo that he could now feel the 
head of the fœtus: In ſhort, putting his finger into its mouth 
he at length extracted a live female child to the great ſurpriſe 
of the by-ſtanders. | Fig! argh A ln; 
From the time of her delivery ſhe was troubled with a pry, 
lapſus uteri; if not reduced for 8 or 10 hours and afterwagy 
forcibly thruſt up, from the abovementioned. urinary paſſag 
two ſtreams would ſquirt out to the diſtance of at leaſt a fort, 
a manifeſt proof that there was ſome cyſtis for receiving th 
urine; otherwiſe the Dr. ſuſpects they might be the orifices o 
the ureters, that terminated there. ee > -: > oy 
Should any one aſk, how this woman was 1mpregnated? Ti 
this the Dr. anſwers, that the immiſſion of the penis is not ab. 
ſolutely neceſſary in procreat ion, tho' the injection of the ſemen] 
into the vagina be abſolutely fo; vide Hiſt. de Acad. Royal 
des Sciences An. 1712. as allo Mauriceau, e 
AA Fig. 11. Plate IX. ſhews the ſpongy maſs of fleſh (which 
the Dr. takes to have been part of the navel: ſtring) almoſt off 
the bigneſs of a hen's egg and three fingers in length; in it were 
two urinary paſſages %, from whence the urine continually 
ouz'd, without being voided by any other orifice z c the orifice 
of the vagina, very much reſembling the anus of à cock, and 
ſurrounded with a ſtrong ſeptum, as it were; by this the menſes 
flowed and by it the woman was impregnated: This orifice, in 
the moſt violent throws, was ſcarcely at all dilated, tho the. 
anus was very much, from the violent contractions of the muſ- 
cles of the abdomen, Cc. d the place of the oblong orifice, 
ſcarce admitting the tip of the little finger; and into this (at 
the time of dehvery) Mr. Bonnett, introducing his ſcalpel, cut 
it up as high as the ſuperior or ifice; ſo that now there was a 
prodigious large aperture here: The upper tranſverſe orifice on 
the approach of the birth, was almoſt two fingers diſtant from 


the lower oblong orifice, Thro' this large aperture ſhe ofen irg 
ſuffered a prolapſis uteri: From the time of the delivery, tber 
feces were partly voided by that part where the lower orifice Her 
was formerly; but this was not obſerved before the delivery, { aher 
that, probably, it was owing to the operation. This oblong te 
orifice is repreſented in the Fig. ſomewbar higher than the life; el 
e repreſents the ans a little more forwards than uſual ; by whic — 
the greateſt part of the aces was dilcharged: The pudenda * 
was not thick of hair. ä W 
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W 111 | — 
41 Account: of the ſame Woman; by Dr. Oliver. Phil. 
Tranſ. Ne 379- p. 413. 7 ranſlated from the Latin. 


HIS woman was formed in the following manner; a 
T kind of fleſhy, ſpongy ſubſtance of a florid red colour, 
that could not bear the leaſt touch, without the moſt exquiſite 
ain, poſſeſſed the place of the navel, and ſprung, as it were, 
cut of the cavity, which is generally in that part. From this 


excceſcence (which did not ſenfibly increaſe or diminiſh for ſe- 


eral years) the urine continually ouz'd without having any other 
rafſage ; nor could it by this with the ſtrongeſt effort be ſquirted 
out: A little below, at almoſt the diftance of a ſmall palm, 
there was a ſort of paſſage, an inch in Jength and a finger in 
beadth, large enough to admit the forefinger and yet keep it 
icht. Her menſes flow'd by this paflage ; whence it plainly 
ppeared, this was the orifice to the vagina and uterus: At 
{of the ſame diſtance, as the orifice of the vagina from the 
excreſcence, was another Tower orifice, leſs than the upper, and 
ſarce admitting the little finger: It was evident, that this ori- 
fce communicated with the rectum, from the thinneſt parts of 
de feces be ing frequently voided thereby: The true anus, by 
which the harder f&ces were diſcharged, was five or fix inches 
litant from this falſe anus, and almoſt in the place where the 
julendum naturally is. There were ſome few: hairs, deicrib- 
ng two lines, which began from the middle ſpace between the 
excreſcence and the commiflures of the thighs with the abdo- 
nen, and approaching each other formed an angle, in whoſe 
rertex the true anus was ſituated: She was afterwards married 
ind proved with child; the orifice of the vagina was not at all 
(lated by coition; ſo that there aroſe ſeveral diſputes among 
he women about the manner of the impregnation. That the 
immiſſion of the penis is not abſolutely neceſſary in impregna- 
mation, we have ſeveral inſtances: However ſhe applied to a 
lrgeon at Foy, for his advice, who, upon hearing the caſe and 
mining into the matter, promiſed his aſſiſtance, if neceſſary: 
ler time now drawing near, ſhe began to feel her pains and the 
tier ſymptoms. The ſurgeon, being called, affirmed, that 
te fetis made towards the region of the pubis; but ſhe her- 
kl, towards the orifice of the vagina. In ſhort; the ſurgeon 
abited, that an incifion muſt be made to open a paſſ»ge for the 
child; this the by-ſtanders oppoſed, but her pains increaſing, 
be was ſeiſed with convulſions and her life was deſpaired of, 
W length when all concluded ſhe was now near her end, they 
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delivered her wp almoſt expiring into the hands of the ſurgeon 
/ | 


who immediately reſolved to cut the iſt hmus, between the orig. 
of the vagina and falſe anus, and which may properly enouol 
be called the perineum : After cutting the external inte *. 
a ſtrong thick membrane, placed tranſverſely, e dend, Itſelf 
view, which ſeparated the vagina from the lower canalicugl 
Upon cutting this aſunder, there was made a pretty-large 1 
lage to the uterus, and introducing his hand he dilated the 4 
uteri, laid hold of the child by the head, extracted it ſaſe 3 
recovered the mother to life. The Dr. himſelf went to Þy 
know the truth of the matter, and the ſurgeon informed hi 
both of the original ſtructure of the parts and of the operatiog 
exactly in the manner above narrated, all which the woman bell 
ſelf confirm'd : And upon examining her, he found, that th 
excreſcence at the navel exactly agreed with the above defcrig 
tion; that upon the leaſt touch, ſhe would ſcream out as if ry 
thro with a {word ; and being aſked how ſhe could beat th 
weight of her husband in coition, ſhe replied the love ſhe by 
Ros HI: made every thing eaſy to her. | | 
But to return; this excreſcence ſeemed to confiſt of ſeven 
lobules, envelopp'd in their proper membranes, and diſtin 
from each other: In the interſtices of theſe lobules, the im; 
pores thro' which the urine ouzed, opened at the ſuperficies, 
little below appeared the large orifice made by the ſurgeon f 
facilitating the birth; on which account ſhe was ever aft 
troubled with a prolapſus uteri, the uterus hanging down fi 
inches and as big as a gooſe egg; and indeed, it would ha 
been ſurpriſing had it been otherwiſe, the aperture at the orif 
of the vagina being ſo very large, and the bladder preſln 
more than uſual upon the azerus : It is probable, that the uri 
aſcended thro' the rachus towards that excreſcence, and orig 
nally flowed thro? it; becauſe nature had provided no exit ti 
the urinary paſſage : Yet it is impoſſible, that the urine ſhou 
thus aſcend to the navel unleſs the bladder be very full; and 
that caſe it muſt needs continually preſs upon the arerus al 
force it out: The better to obſerve the conformation of the part 
The was put in a reclining poſture on the bed, and attempti 
to thruſt up the uterus, it was no ſooner done than the ut! 
ſquirted out in ſeveral ſtreams as thick as a hair thro the pot 
of the excreſcence to the diſtance of ſeveral feet, like fo ma 
jets: After the bladder was emptied, the vagina was ealily 
placed ; and after the vagina and uterus were both returae 
there appeared a large chaim, three inches in diameter, who 
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is upper internal margin the Dr. look d (but in vain) for the 


winary paſſage; in the lower margin he eaſily found the falſe 


41s, thro! which he introduced his finger under the pubes 
(chich ſeemed to approach to à cartilaginous ſoftneſs) into the 


tum; whence he ſuppoſes the rectum perforated three inches 
Y bore the / yhincter of the anus; a little below the pubes, the 


me anus was ſituated, in the place where the ſinus of the pu- 
lndg is in other women. * ? | 

Fig. 1. Plate X. the umbilical excreſcence ; 5 the orifice of 
the vagina; Cc the falſe anus; d the anus; ee the hairs. 


Fig. 2. the umbilical excreſcence; þ the os uteri, c the 


4 ſurpriſong Flux of Blood thro the Penis ; by Dr. How- | 


man. Phil. Tranſ. No 379. p. 418. Tran/lared from the. 
Latin, | | ; 
\ Citizen of Norwich, 40 years of age, in perfect health, 
was ſeiſed the 3zoth of June 1716 with a flux of pure 
hlood thro* the urethra; the ſame phænomenon returned the 
of July: By the application of ſome medicines and draw- 
ig blood in the arm, the flux was ſtopped, till the 8. of Sep- 
nber and afterwards it entirely ceaſed: It is remarkable, that 
tie abovementioned flux happened without any previous pain, 


cr ſubſequent dejection of ſpirits. 


fr Arcount of the Pits for Fullers earth in Bedfordſhire ; by | 


My. Holloway. Phil. Tranſ. Ne 359. p. 419. 


R. Holloway went to the fullers- earth pits at Vavendon 
near Woburn in Bedfordſbire, where there are ſeveral of 


M 


them open; and as the men were then at work only in one and; 


uderſtanding that the earth was diſpos'd in much the fame 
manner in all, he went down in no more than that wherein they 


ere then digging, where he found things diſpoſed in the fol- 


lowing manner. | | | 7 87 

From the ſurface, for about fix yards depth, there are ſeveral 
ers of ſand, all reddiſh, but ſome lighter coloured than 
hers, under which there is a thin ſtratum of red ſand-ſtone, 
wich the workmen break thro' ; and then for the depth of 
jwout ſeven or eight yards more, you have ſand again, and after 
lat you come to the fullers- earth; the upper layer of which, 
ing about a foot deep, the diggers call the cledge, which is 
own by as uſeleſs, by reaſon of its too great admixture with 


R rs the 
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wrie rather than Jabia, had ſeveral unequal ſarcoma's: In 
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the neighbouring ſand, which covers and has inſinuated itſchr 
into it; after this they dig up earth for uſe, to the depth of 
about eight feet more; the matter of which is diftlinpuithed! 
into ſeveral layers; there being commonly about a footiang z 
half between one horizontal fiſſure and another: The upper hal 
of theſe layers of fullers- earth, where the earth breaks of inſelf, 
is tinged red, as it ſeems by the running of water from the ſandy 
ſtrata above; and this part they call the crop 5 between which 
and the cledge abovementioned, there is a thin layer of matter, 
not an inch in depth; in taſte, colour and contiſtence not unlike 
terra Japonica ; the lower half of the layers of fuller's-earth, 
they call the earth. wall; this is not tinged with the abovemen- 
tioned red colour, and ſeems to be the more pure and the fitter 
for falling; and underneath all is a layer of white rough ſtone, 
of about two foot in thickneſs ; which, if they dig thro, 2 
they very ſeldom do, they find ſand again, and then theres an 
end of their works. 1 
There is one thing obſervable in the ſite of this earth, v4, 
that it ſeems to have every where a pretty equal horizonzl 
level; becauſe they, ſay, that when the 2 at the ſur 
face are higher, the fulters-earth lies proportionably deeper. 
In theſe works they ſeldom undermine the ground; but a 
they dig away the earth below, others are employed to dig and 
carry away the ſurface; otherwiſe, the matter above, being 0 
ſo light and flitting a nature, would fall in and endanger the 
workmen: For, as was obſerved above, that ſtratum of ſand 
ſtone, which occurs before they come to the fuller's-earth, does 
not lie, as in coal-pits, immediately over the matter they dig 
for, like a cieling ; but even in the middle of the ſuperjacent 
ſtrata of ſand, and therefore can be no ſecurity to them, it they 
undermine. | F218 1 
The perpendicular fiſſures are frequent, and the earth in the 
ſtrata, beſides its apparent diſtinction into layers, like all otherf 


kinds of matter, by reaſon of its peculiar unctuouſneſs, or the not 
running of the adjacent ſand imperceptibly into it, breaks intoÞticy 
pieces of different angles and ſizes. FEE] Weat 

As to the geogtaphical ſituation of theſe pits, they are dug im 
in that ridge of ſand-hills by J/oburn, which near Oxford ve. 


called Shgrover, on which lies Newmarker-Heath by Can Pe 
bridge, and which extends itſelf from eaſt to weſt, every where an 
at about the diſtance of eight or ten miles from the Chile um 
hills, which in Cambridgeſhire are called Gog-Magog; in BuckWoul 
and Oxon, the Chiltern hills, from the chalky matter of _ | 

> | | they 
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hey chiefly conſiſt; which two ridges you always paſs, in 
ing from London to the north, north-eaſt, or north-weſt 
"untics in the manner above-mentioned : After which you 
ame into that vaſt vale, which makes the greater part of 
he midland counties of Cambridge, Bedford, Bucks, Nort- 
hampron, Oxford and Glouceſter; and in which are the rivers 


tkes notice of, becauſe it confirms what Dr. Woodward ſays 
ofthe regular diſpoſition of the earth into like ſtrata or 
ayers of matter, commonly thro' vaſt tracts; and hence 
M. Holloway queſtions, whether fullers:earth may not proba- 
jy, be found in other parts of the ſame ridge of ſand-hills, 
mong other like matter. of | 


+ Invitation for making Meteorological Obſervations : 
Dr. Jurin. Phil. Tranſl. N' 379. p. 422. nt ef 
from the Latin. 


Hee various temperaments of the air ( we breathe in) 
as to heat and cold, or the various changes of moiſt 
ad dry weather, eſpecially if great and ſudden, are juſtly 
xckoned to influence more or leſs the health of mankind : 
hmaking theſe obſervations, therefore, not only phyſicians, 
hut other curious enquirers into nature have in all ages been 
no ſmall pains: And in the laſt century, by the diligence 
ud ingenuity of philoſophers; inſtruments and machines 
gere invented, by which the ſeveral degrees and changes of 
the weight, heat, moiſture and elaſticity of the air, are not 
= exhibited to the eye, but brought to weight and mea- 
ure, 

Nor did they ſtop here, but they endeavoured to diſcover, 
Wi much as poſſible, the cauſes of theſe changes; for which 


made with theſe new invented inſtruments, on the weight, 


ey added ſeveral other obſervations, with reſpect to the 
weather, and face of the ſky, the winds and quantity of ratn, 
a By be ſeen in the Philoſophical Tranſattions and elſe- 
where, | | ; 
Perhaps it is not eaſy finding a better method of obſervation, 
here ban that juſt now mentioned; and were there a competent 
heggumber of obſervers ſtationed in convenient places; and 
cb bould ſome one compare all their diaries together to obſerve 
bach | wherein 


(yn, Ouſe, Nen, Avon, Iſis and others: Which Mr. Holloway 


purpoſe they carefully ſet down in diaries the obſervations, 


noiſture and heat of the circumambient air, and to theſe. 
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wherein they agreed or differ'd from each other, we ſhoy|d! 
then * tuch a hiſtory of the air, as now we can hardly 
expect. a 12 

For, it is certain, that generally the ſudden changes of 
the weather are chiefly to be attributed to the winds; and 
when we come to know (by ſuch a method of obſervation, , 
that above-mentioned } in what places they roſe, what courſe 
they kept, at what time, and thro' what tracts of the earth 
they paſſed over; by this means, probably, a way migh 
be opened for diſcovering the origin and cauſes of the wings, 
This one thing at leaſt, (which would be of no ſmall conſe. 
quence 1n theſe diſquifitions, and which now 1s generally 
reckoned a probable conjecture) would be gain'd by it, vis 


N 144 89 


we ſhould be enabled by accurate obſervations to find ove 


either the truth or falſhood of Dr. Halley's opinion in Py] 
Zranſ. N* 181, who thinks that the aſcent of the mercury in 
the barometer is owing to the winds blowing towards the 
fame place from contrary points, and ſo collecting the air 
and accumulating it, as it were; as on the contrary that it 
deſcent is cauſed by the winds carrying the air from the ſame 
place towards contrary parts, and thus exhauſting it, as! 
werd. | 

The curious, therefore, (who would contribute to imptor 
this part of natural hiſtory) are defir'd to mark in their diary, 
once a day at leaſt, the height of the barometer and ther- 
mometer, the point the wind blows from, with ſome account 
of its degree of ſtrength, the face of the heavens and the 
quantity of rain or ſnow, fallen ſince the laſt obſervation: 
And ſhould any one be pleas'd to add his obſervations, made 
with a hygroſcope or with a magnetical needle, it would not 
be at all unacceptable. 

It would be proper as often as any violent ſtorm happens, 
accurately to ſet down its riſe, increaſe, greateſt violence, 
its abating and period, as alſo the reſpective heights of the 
barometer. 1 1 1 

Such as know the method of filling and making a barome- 
ter, may uſe the common or open one, as it is call'd; let the 
tube be the fourth at leaſt, or the third part of an inch in 
diameter, ſince the mercury is found to ſubſide in narrower 
tubes below its juſt height, vide Phil. Tranſ. Ne 365, let 
the diameter of the ciſtern or veſſel containing the mercury, 


be at leaſt 8 or 10 parts greater than the diameter of . : 
| tube 


9 
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height in the ciſtern may continue invariable, or as nearly fo 
 poſlible. u | | 

Such as chuſe to make uſe of a cloſe or portable barometer, 
may have them made by that ingenious artiſt Mr. Francis 
Hiiksbee in Crane-court, London; who can furniſh them with 
accurate thermometers, graduated according to a ſcale, for 
many years known to the curious. | 

Such as make uſe of any other thermometer, are defir'd to 
mark in their diary its ſite, ſtructure, the ſcale it is graduated 
by, as alſo the name of the workman: The Dr. takes the 
moſt convenient place for a thermometer to be a room 


wards the north, where a fire is never or at leaſt very 


rarely made. | 

That the diaries may be the more eafily compared 
voether, it will be proper to obſerve the following method. 

Let the firſt column exhibit the day and hour of the 
obſervation : All the obſervers are defir'd to make uſe of the 
7uian or old ſtile in their diaries. * 1 3 5 

The ſecond the height, to which the mercury riſes in the 
tube above the ſurface of that in the ciſtern, in inches (or the 
twelfth part of a London foot ) and decimal 12 of an inch; 
2 London to a Paris foot is as 15; to 16 near 


„ CY 


to which the ſpirits in the thermometer reach. 


offtrength, which laſt may always be ſhewn by ſome of the 
"BY flowing numbers, x, 2, 3, 4; 1 denoting the ſofteſt breath 


4 of air, that ſcarce moves the leaves of trees; 4 its greateſt 
po epree of ſtrength; 2 and 3 the intermediate degrees thereof; 


and o a perfect calm. : | 

The 5th, the face of the heavens, with a ſhort account of 
oO the weather. | h 
an Tube 6th and laſt, the height of rain or diffoly'd ſnow, fallen 
f the þ . : ; - 

= 8 obſervation, in London inches and decimal parts 

fan inch, 

This may be eaſily eſtimated by means of a funnel, two 
n it three foot wide, another veſſel receiving the water from 
the funnel, and a cylindrical meaſure with a gage divided 


ower 3 n N 6 
0 Into inches and decimal parts of an inch: Let the ſituation of 
3 let th f ; | : 

-_ | unnel be ſuch, that whatever wind blows, no part of 


: the te rain may be intercepted, either by the intervention of the 
beuſe or any other impediment. Let the veſſel containing 


the 


tube; that when the mercury riſes or falls in the tube, its 


The third, the'degree, and the decimal parts of a degree, 


The fourth, the point the wind blows from and its degree 
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the water be cloſe ſhut every way that none of it may era. 
porate, with only a narrow hole to receive the water fro 
the funnel above: Moreover, let the diameter of the cylin. 
drical meaſure be 10 parts leſs than that of the funnel; ſo 
that by this means an inch of water in the meaſure may be 
eſtimated to have fallen to the height of the hundredth pat 
of an inch in the funnel, and conſequently, on the reſt of tel 
earth; and in like manner for decimal parts of an inch. 

At the end of every month and year let the mean heighy 
of the barometer and thermometer in each be ſubjoined; a 
alſo the ſum of all the heights of the rain, fallen in the 
whole month or year: The ſaid mean height will be ob 
tained, by bringing into one ſum all the obſervations of the 
heights of the barometer, made in the morning, and the obſer 
vations of the thermometer either in the morning or the 
greateſt that day (which happens about three or four o'clock 
6 the afternoon) and dividing that ſum by the numbe of 

ays. | | 1 
All, who are pleaſed to make the abovementioned obſer 
vations, either in whole or in part, are deſired to'tranſmit 
copies of the diaries, continued to the end of each year, . 
the ſecretaries of the Royal Society; to the end they may bt 
compared with the diary, made at London, by the ſaid & 
ciery's order; and it is propoſed, that whatever can be gi 
thered from comparing theſe diaries together, ſhall be pub 
liſhed every year in the Phyloſophical Tranſactions. 
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ſtopped at the upper part AD, but was quickly removed! 
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An Account of Stones voided per anum; 5 ** 
Martineau. Phil. Tram. Ne 380. l | 31 

H E ſtones, repreſented by Fig. 3, 4; 5, 6, 7. Plate Y 

were voided by a woman by. the anus, on the 26, 

and 28. of March 1723, who was then, according to tompy 
tation, about the Iith or 12th week gone with chil, 
March 23. Mr. Martineau was called in the evening to th 
woman, who in appearance was in the extremity of aicony 
fion fit, attended with violent vomitings, after which, 
complained of great pain in her back, from her reing dont 
wards to the anus; upon which he blooded her, order d fon 
anti-emetics and left her: She continued in great pain allt 
day; on the 24. in the evening her fits returned again vi 
double force, her pains alſo increaſing like labour pains, pi 
Mr. Martineau upon farther enquiry , but nothing appear 
more than ordinary: The extremity of pain the patient y 
in put him on uſing glyſters; but none could be Lon up 
upon which he gave her a gentle draught, which ſhe obſer 
increaſed her pain with a ſtrong teneſinus, that continued ne 
three hours, before the largeſt ' ſtone. Fig. 3. appeared, whi 


preſſing the lower protuberance C ; upon which, wih a ple dete 
tiful diſcharge, ſhe bad eaſe, ſlept ſome hours, waking uit \ 
a deſire to go to ſtool, and with it ſhe voided two more, i due 
preſented Fig. 4, 5; on the next day at 4 hours interval ii 
other 2, repreſented Fig. 6, . The patient recovered pe ne 
fectly, and on the 24th of Auguſt was delivered of a livi of « 
female child. Upon enquiry, Mr. _ Martineau found, cr; 
had been frequently troubled for 14 years, with pains in ht ſoon 
fide and ſtomach without vomitings. „„ para 
The largeneſs of the ſtones, Tei ſat auf}. hade zle 
what ſeemed remarkable to Mr. Martineau; they were form 
alike in colour and weight, according to their dimenſions. t- 
| 6: 35 ES agal 

ox. p. cb. gr. r 
16 22 ABCD 8 AD the top of the n. 
Fig. 4. 8 12 EFGH 5 + EG ftone oval. ede 
—_  -———— HREM wou] 
Fig. 6. 5:12 NOFQO a, NP be 
Fig. 7. „ KST\ 4+ RT 4 ine, 


| Royar SoVD 323 


ſn the laſt figure I repreſents a cruſt taken off the ſtone at 
he extremity ; 2 the ſtone and cruſt ſoft like a cheſnut and 
xembling wool ; upon cutting into the ſtone at 3, it was 
fund hard. | 


6, ene Globu les in the Blood and Lees of Wine ; by M. Lee- 
mu wenhoeck. Phil. Tranſ. N' 380. p. 436. Tran/lared 


from the Latin. | 


La letter from Dr. Zurin to M. Zeewenhoeck, it appears 
that the former found his obſervations about the ſize of 
de blood-globules agreeing with thoſe made by the latter; 
ad moreover, that he thought this diſquifition not indifferent 
r uſcleſs ; fince it was not impoſſible, but that ſuch an ob- 
zation of the ſize of the blood-globules in different ani- 
mals, together with their ſmall veſſels, might ſome time or 
ather lead us to find out where and by what means theſe glo- 
bules are form'd, and hence retain a determinate thickneſs in 
he fame animal: Laſt of all, the Dr. ſays, that this well de- 
{rved farther enquiry. EY. . 

To this M. Zeewenboeck objects, that he is apt to think, 
ze ſhall never come to the knowledge how theſe globules 
e coagulated from a fluid matter into other globules of a 
kterminate bigneſs. „„ 

M. Leewenboeck procured wine on the fret, becauſe it pro- 
luces globules, almoſt equal to thoſe of the blood, and 
mich we call the lees ; and tho' he viewed this wine thro' a 
nicroſcope, yet he obſerved nothing other than a vaſt number 
a exceeding {mall air-globules, N, up to the ſurface, and 
curying along with them thoſe globules, called the lees; as 
bon as they reached the ſurface of the wine, they were ſe- 
prated from the air-globules and ſubſided, without being 
able to diſcover, how the globules, we call the lees, were 
formed: and as ſoon as theſe globules ſubſided, another 
ar-globule proceeded from each of them, that mounted up 
again to the ſurface, : 

M. Zeewenboeck imagines, that that coagulation and deter- 
mnate ſize of the blood-globules was originally ſo: For, if 
de globule were bigger than another, the conſequence 
zould be an irregular circulation; becauſe he had obſerved 
de blood flow with rapidity thro' various blood-veſlels ſo 


ine, as only to admit a ſingle globule to paſs thro them at a 
ume. | 


Sſz 1 Of 


M. Lee wen hoeck from Hanover, 


there were profeſſors in Germany, who denied the exiſtence 
of any animalcula in the ſemen maſculinum. 


had already or would hereafter ſuffer, he propoſed to continue 


cula in a 
even the ſmalleſt (provided they are not impalpable) that the 


in ſeeds is deſtined for nouriſhing theſe little plants within 


or 7uba Fallopiana ſhould afterwards be conveyed thro? the 


Farther apſwer. | 
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Of the Generation of Animals and of the Palpitation 
Diaphragm ; by M. Leewenhoeck. Phil. Tranſ. 0 4 
p. 438. Tran/lated from the Latin. meth 


D R. Jurin in a letter to M. Leewenboeck acquainted him 
£ that ſome anatomiſts attempted to write a new ſyſtem 
upon his notion of generation, affirming, that the ouum is the 
roper nidus in which the animalculum of the ſemen maſty. 
2 is lodged, and that the ſame ovum being thereby im. 
pregnated, is afterwards conyeyed thro' the 2uba Fallopiandl 
from the ovarium into the uterus. 8 


a 


ittle before his death, wrote a letter tt 

acquainting him, that he em 
braced his opinion on generation, and demonſtrated it in 
book, he publiſhed ; but that a Gentleman in Taly was 
about publiſhing ſomething againſt this ſyſtem of gene 
ration; and that another in Germany told him, that the 
whole ovarium was found in the ruba Fallopiana; and that 


M. Leibnitz a | 


Yet notwithſtanding all the contradictions M. Zeewenboeck 


in his ee about generation; becauſe, he found anima 
| ſorts of ſeeds, not excepting the various ſpecies ol 
birds and fiſhes. N 


Moreover, we find in all the ſeeds of trees and plants 


plant is formed, and which he formerly compared with the 
animalcula in the ſemen maſculinum; and the mealy matte 


them, till itſelf throws out its roots and can be nouriſhed from 
the carth. N | | 

M. Leewwenhoeck could not conceive, how any ſhould at 
tempt to lay down and publiſh ſuch idle poſitions, vis. that 
the animalcula of the ſemen maſculinum; laid in the uterW, 


ruba Fallopiana from the ovarium into the uterus. Theſe po 
ſitions are fo much without any foundation, as to deſerve 09 


M. Leeren hoeck was perſuaded that the diaphragm is { 
large an inſtrument, as to put the whole abdomen. into a con- 
tinual motion, whereby the food in the ſtomach and inteſtines 
is comminuted in ſuch a manner, as to be reduced _ 
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4aid matter, fit to enter theſe ſmall blood. veſſels, ſo nume - 
ous in the cavities of the inteſtines, not as ſome would per- 


azde us, thro' the orifices ; but as M. Leewenhoeck thinks thro? 
the fine coats of theſe exceeding ſmall blood. veſſels. 


fer BY body bas 3600 pulſations in an hour, and that four E 
tho e performed in the time of one reſpiration, there will 
72 thence be computed goo reſpirations every hour, and ſo often 
Vill the ſtomach and inteſtines be compreſſed. er =) 

Jang M. Leewenhoeck felt ſeveral ſlow palpitations in his dia- 


piragm; wherefore, he thought of a glaſs-tube, he had in- 
rented, to convey the ſpirits of a certain liquor into his 
breaſt, in order to try, whether that uncommon motion of 
the diaphragm could be removed. 15 
He therefore filled the tube to the beight of three fingers 
with ſpirits of wine, in which were infuſed for a long time 
the following aromatics, viz. nutmeg, mace, a little clove, 


bis lungs the air that paſſed thro' the ſpirits of wine, by 
which means he expanded his diaphragm (which is a ſtrong 
membrane) pretty much, in order to try, whether he could 
thereby lay the palpitation or uncommon motion of the dia- 
phragm ; which ſucceeded for that time: But afterwards it 
happened, that this experiment (tho' he had drawn in the 
air very ſtrongly) did not anſwer his expectation. 

M. Leewenboeck rather inclines to Dr. Jurin's opinion, vis. 
that the palpitation of the diaphragm is better grounded than 
that of the heart, 


A Botanical Deſtription of the Flower and Seed Veſſels of 
the Plant, called Crocus autumnalis ſativus, Hat produces 
the true Engliſh Saffron of the Shops; by Dr. James. 
Douglas. Phil. Tranf. N“ 380. p. 441. 


at | | 

hat 2 flower of this curious plant is of the lilly kind, 

rug monopetalous, #1fundibuliformis, without any calyx or 
the berianthium; its long fiſtulous beginning being afterwards ex- 


panded into ſix beautiful oblong ſegments, as repreſented at 
AA Fig. 8. Plate X. | 
[t confiſts of the following parts, v/z. the peralum, the 
ſamina, the apices, the ovarium, and the ſ?plus, with its ca- 
pillamenta tubiformis. | 
The petalum is diſtinguiſhed into a long, hollow or fiſtu- 


in uolucra 


Now, if we ſuppoſe, that an artery in a well conſtituted 


a deal of cinnamon and ſaffron; he then ſtrongly ſuck'd into 


lous part, which lies incloſed within the common and proper 
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involucra of the plant, ariſing from the top of the ovgr;unl 
or ſeed veſſel, and fix ſegments, as repreſented at a4. 
While this narrow, tubulous part runs between the leaves 
and integuments that ſurround them, it is of a white colour 
but as ſoon as it is Gicngaged from theſe, it inſenſibly ac- 
quires a purple colour, which, a little before its divifion, 3 
it begins to be enlarged, and grow more open, inelines to 
red. 220 85 
This narrow fiſtulous part of the flower, about 1 or 2 inches 
above the theca communis, forms fix foliaceous ſegments, oll 
divides into ſo many oblong, purple coloured petala, as re 
preſented bc. L960 TE: 
Three of theſe flower-leaves are larger than the othe 
three; but in all other reſpects are much alike, as at ccc. 
The length of the largeſt is from 1 inch 5, to two inches 
the breadth ſeldom above ? an inch: The ſhorter leaves a. 
from 1 inch, to 1 inch and 5 in length; their breadth bein 
ſomething leſs in proportion. | diag 
The inſide of each petalum is of a violet-purple colour 
vein'd with a few ſmall lines, of a deeper dye, runnin 
lengthways, intermix'd with white; or the whole is beauti 
fully checquered with blue and white colours. 780 
The outſide is of a lighter blue, with ſeveral whitiſh f 
fings or ridges ; and juſt at the bottom of the leaf it is of 
deeper blue: The three ſmall leaves þ b b, are much of thy 
fame colour, only the purple ſeems to be ſomewhat deeper, 
The number of the perala is for the moſt part 6: Tet i 
ſome flowers we may obſerve ) or 8, but then they are no 
ſo large, as when they are fewer = 
In each flower are three ſtamina or chives, d d d, proper 
ſo called, arifing from the inner ſurface of the tubular pat 
of the flower, juſt before its divifion into the petala, where 
they make, for ſome ſpace, an appparent ridge; and the 
they ſtand upright, oppoſite to the three large leaves; the) 
are of a whitiſh colour, inclining to a light parple, being 
but little above 5 of an inch in length. TE 
In thoſe plants that have ſeven or more p27ala, the numbet 
of the ſtamina is likewiſe increaſed to five or more. ; 
Each of theſe ſtamina has its proper apex, eee, which is: 
peculiar oblong ſubſtance, ſtanding upright, oppoſite to thi 
larger flower-lcaves, of a yellow colour, fork'd, at the 
Jower end, where it is not unlike the tongue of a ſmall bird 


fixed to the amen; here likewiſe it is broadeſt; by. 4s | 
| | CENC 
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ends it becomes narrower and its upper extremity is a little 
-oked, or turned to one fide, it ſeldom exceeds 4 an inch in 
7. appears as if it were double with a longitudinal furrow in 
he middle, in which hollow the ſtamen ſeems to be faintly con- 
nued for ſome ſpace. o 1 ror | f 

When the plant is full grown, they are all loaded with that 
tind of ſmall duſt, called farina fœcundans. ji 7 7 

The ovarium, called likewiſe the va/culum ſeminale and 
ſiſillum by ſome, as ff, is a particular body, which ariſes 
tom the top of the pedunculus g, about 4 of an inch long or a 
ile more, of a deep white colour, three cornered and divided 
ino three Joculamenta or capſule, in which the ſeeds (which 
however ſeldom come to perfection with us) are form'd, growing 
liger and bigger, after the flower falls off; nay, even in this 
tooming ſtate, if you cut this veſſel a- croſs the middle, you 
nay perceive the whitiſh rudiments of the ſeeds. 

From the upper part or apex of the ovarium ariſes the ſtylus 
j, along ſlender tube, that lies incloſed within the tubulous or 
fitular portion of the flower, being there of a whitiſh colour, 
but changing into a yellow before its diviſion. „ 

This ſtylus ordinarily ſplits into three 2 juſt oppeſite to 
the top of the ſtamina, where the apices take their rife ; i i, and 
thus far it ſtands upright in the middle of the ſtamina; for the 
ake of which only, this plant 1s cultivated, and being pre- 
dated (as ſhall be deſcribed anon) makes rhe true ſaffron of the 
ſhops, ſo frequently uſed in phyſic. 28 bag 3 5 

The Dr. calls theſe parts of the ſtylus, from their figure and 
ſhape, capillamenta tubiformia or appendices ſtyli ſalpingoeides, 
n as much as they exactly repreſent a trumpet, and axe 
(ot unlike the ruba Fallopiana in women, being narrower at 
their origin and growing gradually larger towards the other ex- 
temity ; which, like the common trumpet, is open and ex- 
panded ; and like the rubæ Fallopiane, is jagged or fringed at 
the edge, as æ K Æ : It may likewiſe be very. properly called 
os officinarum, becauſe that is the only part that is uſed in 
the hops. ; 3 

They are of a yellow colour, juſt at their beginning, conti- 
ned from the upper part of the ſtylus, but afterwards they are 
all of a deep red colour, only their jagged extremities are tipt 
Wh a white, inclining to a yellow. 


1 2 


Thoſe rubæ or capillamenta are from I to 1 inch and æ in 


The 


kagth. 
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The ſtylus while undivided, is ſtrong enough to ſupport i 
ſelf, being incloſed within the tubular part of the flower; bu 
the capillamenta, being very weak and ſlender at their beginnin 
hang down between the petala. ere: 1 
Fig. 8. Plate X. repreſents a root of the ſaffron plant, th; 
has two ſtalks incloſed in one common vagina; the whal, 
flower with the ſfamina and apices in one, and the ſtylus ont 
in the other; with the leaves, pedunculs and ovarium in both 
being fairly delineated from the life; A A the flower Expandet 
into fix beautiful ſegments ; à à the fiſtulous part of the floyerl 
bc the fix petala; ccc the three larger petala; Wh the thre 
ſmaller ones; dd the three ſtamina or chives ; eee the thy 
apices ; ¶ the vaſculum ſeminale ; g g the pedunculs ; hh th 
ſcylus ; ii i the three capillamenta tubiformia; & k & the jappe 
n of the capillamenta; BB the root; CC the graf 
leaves. . 1 CAD TE Eee 


An Account of AT. Leewenhoeck's curious Microſcopes, pri 
ſented to the Royal Society; by Mr. Folkes. Phil. Trad 
Ne 380. p. 44. 5 


1 T is upwards of 50 years, fince the late M. Leewenboeck fil N 
began his correſpondence with the Royal Society; when 
was recommended by Dr. Regnerus de Graaf, as a perfil 
already confiderable by his microſcopical diſcoveries, made wit 
glaſſes, contrived by himſelf, and excell ing even thoſe of the 
mous Euſtachio Divini, ſo much talked of in the lea, 
world; and as he had ever ſince that time applied himſelf, wit W. 
the greateſt diligence and ſucceſs, to the — ſort of obſervi Ke 
V2 


tions, no doubt can be made of the excellency of thoſe inſtr 
ments he had ſo long uſed, ſo much improved, and upon ti 
fulleſt experience ſd often commended in his letters; a 7 
part of which, at his deceaſe, he bequeathed to the Royal & 
Ciety. | F REL 
This legacy conſiſts of a ſmall Indian cabinet, int 
drawers of which are 13 little boxes or caſes, each contain! 
two microſcopes, handſomely. fitted up in filver ; all which, nc 
only the glaſſes, but alſo the apparatus for managing of then 
were made with M. Leewenhoeck's own hands: Beſides whicl 
they ſeem to have been put in order in the cabinet by himſel 
as he deſigned them to be preſented to the Royal Society, eac 
microſcope having had an object placed before it, and the who 
being accompanied with a regiſter of the ſame in his own han 


Writing + as being deſirous the Gentlemen of the Scciety my 
| wilho 


Yo 
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ainout trouble, be enabled to examine many of thoſe object: 
m which he had made the moſt confiderable diſcoveries, and 
nich in a particular manner deſerve their attention. 

The 13 caſes abovementioned are numbered from x5 to 2) 
pcluſive, correſponding to which is the. regiſter of the objects, 
wo to every Cale, as follows. 5 „ | 


N* 15. Globules of blood, from which its redneſs proceeds. 
A thin ſlice of lime-tree wood, where the veſſels, con- 
veying the ſap, are cut tranſverſely. | 
N* 16. = N | 
The eye of a gnat. 
X* 17. A crooked hair, to which adheres a ring worm, with a 
piece of the cuticula. | 
A ſmall hair from the hand, by which it appears, that 
thoſe hairs are not round. IE 
V8. A piece of the cod-fiſh ( cabeljaeuw) ſhewing how the 
fibres lie oblique to: the membrane. 
An embryo of cochineal taken from the egg, in which 
the Itmbs and horns are plainly to be ſeen. 
N* 19, Small pipes, which compoſe the tooth of an elephant. 
Part of the cryſtalline humour from the eye of a whale. 
N* 20. A thread of ſheep's wool, which is broken and ſeems 
to conſiſt of ſeveral leſſer threads. | 
The inſtrument, whence a ſpider ſpins the threads, that 
compoſe his web. 7 5 
N' 21, A granade or ſpark made in ſtriking fire. 
The veſſels in a leaf of tea. 5 
N* 22, The animalcula in ſemine maſculino of a lamb, taken 
from the teſticle July 24, 1702. EL 
A piece'of the tongue of a hog, full of ſharp points, 
N' 23. A fibre of codfiſh, conſiſting of long ſlender particles, 
Another of the ſame. 8 | 
2g. A flament, convey ing nouriſhment to the nutmeg, cut i 
tranſverſely. | : by 
Another piece of the ſame, in which may be ſeen the 
figure of the veſſels. | 
N" 25. Part of the abovementioned bone or tooth, conſiſting of 
hollow pipes. 
An exceeding thin membrane, which covered a very 
mall muſcle. EP | 


14 Nan n | | | 
noul or. VII. 9 Toe No 26. 
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N 26. Veſſels, by which membranes receive nouriſhment and 
increaſe. 


"2 A bunch of hair from the inſect, called x bair-worm, 
Ne 29. The, double filk, ſpun by the worm, | 
The eye of afly. 5 


It were endleſs to enter into any particulars of what is to! 


obſerved in any of theſe objects or give any account of M. Zl 


wenhoeck's diſcoveries ; they are ſo numerous as to make up 
conſiderable part of the Philoſophical Tranſactions, and whe 
collected together to fill four pretty large volumes in quart 
which have been publiſhed by himſelf at ſeveral times: And 
of ſuch conſequence, as to have opened entirely new ſcenes ; 
ſome parts of Natural Philoſophy, particularly, that famay 
diſcovery of the animalcula in nee maſculino, which hy 
given a perfectly new turn to the theory of generation, in almof 
all the authors that have ſince wrote upon that ſubject. 

As to the conſtruction of theſe inſtruments ; it ts the ſame in 
them all, and the apparatus is very fimple and convenient 
They are all fingle microſcopes, conſiſting each of a very ſm 
double convex glaſs, let into a ſocket, between two filver plate 
rivetted together, and pierced with a ſmall hole; the obj& 1 
placed on a filver point or needle, which by means of {rey 
of the ſame metal, provided for that purpoſe, may be ture: 
about, raiſed or depreſſed, and brought nearer, or put farbe 
from the glaſs, as the eye of the obſerver, the natuge,gf the ob 
ject, and the convenient examination of its crdal jury maz 
require. - 

M. Leewenhoeck fixed his objects, if they were ſolid, to thi 
ſilver point, with glue; and when fluid, or of ſuch a nature 
as not to be commod iouſly viewed, unleſs ſpread upon glaſs, ht 
firſt fitted them on a little plate of talc, or exceeding thir 
blown glaſs, which he afterwards glewed to the needle, in the 
fame manner as his other objects. N 

It is true, the obſervation of the circulation of the bloc 
and ſome others, require a ſomewhat different apparatus; and 
tuch a one he had, to which he occaſionally faxed theſe ſamt 
microſcopes: But as it makes no part of this cabinet, Mr. Folk 
only takes notice, that it may be ſeen in a letter to the Roya 
Society, dated the 12. of January, 1689. and publiſhed in hi 
Arcana nature detecta N“ 69. and this may ſerve to ſhew thi 


univerſal uſe of theſe microſcopes, and (among other things 
| induced 


"Is 
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induced Mr. Folkes to believe, theſe were the kind of micro - 
ſcopes, generally, if not ſolely, uſed by this curious Gentle- 
man in all his obſervations, and to which we are obliged for his 


* 


moſt ſurpriſing diſcoveries. | 

Upon the late Queen Mary's viſiting M. Zeewenboeck at 
Delft, and viewing his curiofities with great ſatisfaction, he 
reſented her with a couple of his microſcopes, which, as 

r. Folkes was informed by one who had them a conſiderable 
time in his cuſtody, were of the ſame ſort with theſe, and did 
no ways differ from any of the 13 caſes, contained in the 
drawers of this cabinet. | 

The glaſſes are all exceeding clear, and ſhew the object very 
bright and diſt inct, which muſt be owing to the great care this 
Gentleman took, in the choice of his glaſs, his exactneſs in 
giving it the true figure; and afterwards, amongſt ſeveral, re- 
krving only ſuch for his own uſe, as he, upon trial, found ta 
he moſt excellent. Their powers of magnifying are different, 
a; different ſorts of objects may require; and as on the one 
hand, being all ground glaſſes, none of them are ſo ſmall ; and 
conſequently, magnify to ſo great a degree, as ſome of thoſe 
drops, frequently uſed in other microſcopes ; Yet on the other 
hand, the diſtinneſs of . theſe very much exceeds what Mr, 
Folkes had met with in the glaſſes of that fort ; and this was 
what M. Leewenhoeck ever principally propoſed to himſelf, re- 
king all thoſe degrees of magnifying, in which he could not 
lo well obtain that end: For, he informs the Royal Society in 
one of his letters to them, where ſpeaking of the exceſſire 
praiſe ſome give their glaſſes upon this account, that tho' he 
had had upwards of 40 years glaſſes by him of an extraordi- 
nary ſmallneſs, he had made but very little uſe of them; as 
having found, in a long courſe of experience, that the moſt 
conſiderable diſcoveries were to be made with ſuch glaſſes, as 
magnifying but moderately, exhibited the object with the moſt 
perfect brightneſs and d iſtinctneſs. 

But however excellent theſe glaſſes may be judged, M. Lee- 
Wenhoeck's diſcoveries are not entirely to be attributed to their 
goodneſs only ; his own great judgment and experience 1n the 
manner of uſing them ; together with the continual application, 
ad indefatigable induſtry with which he often and long viewed 
tie ſame ſubject, and that under many and different circum- 
[tances, cannot but have enabled him to form better judgments 


& the nature of his objects, and ſee farther into their conſtitu- 
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tion, than it can be imagined'any other perſon can do, that nei. 


ther had the experience, nor had taken the pains; this curious 
author had ſo long done. SER A 
Nor ought we to forget a piece of ſkill, in which he y 
particularly excelled, which was that of preparing his objects 
in the beſt manner, to be viewed by the 8 5 and of this 
any one will be ſatisfied, who ſhall apply himſelf to the ex. 
' mination of ſome of the ſame objects, as do ſtill remain before 
theſe glaſſes; at leaſt Mr. Folkes found ſo much difficulty in 
this particular, as to obſerve a very ſenſible difference between 
the appearances of the ſame object, when applied by himſelf 
and when prepared by M. Leewenhoeck, tho viewed with 
glaſſes of the very ſame goodneſs. : 4-3 
Mir. Folkes the rather inſiſts on this, as it may be a caution, 
not raſhly to condemn any of M. Leewenhoeck's obſervations 
tho” even with his own glaſſes, we ſhould not 1mmediately be 


able to verify them ourſelves. We muſt be under very great 


diſadvantages for want of the experience he had; and M. I. 
wenhoeck himſelf has put us in mind more than once, that ſuch 
as are the beſt ſkilled in the uſe of magnifying glafles may be 
miſled, if they give too ſudden a judgment upon what they ſee, 
or till they have been aſſured from repeated experiments, But 
we have ſeen ſo many and thoſe of his moſt ſurpriſing difo- 
veries ſo perſectly confirmed, by great numbers of the moſt 
curious and judicious obſervers, that there ſurely can be no n. 
ſon to diſtruſt his accuracy in thoſe others, which have not 
hitherto been ſo frequently or carefully examined, 


ha 
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2 0 &c. of ſeveral conſiderable 2 0Wns 


cle f * * At Breſlavienſia ; by: 1 W 


] Phil Tranſ. Ne 380. p. 454. 
ts 

Is We 

a. Buried 2 
te 2 „„ — * 
in ebruary | 147 
March 136 
lf April 108 
th May 127 
| June 144 
N, July | 74 
on 41 | 208 
be 3prember 128 
A 2 VE 
cb November 3 
ch December, only 8 
de the 241, 77 


— 


1485 


Chriſtened 
Males | 3534 
Females _ 576 
| 1160 
Among the Buried were. 
Married men 226 
Married women 144 
Widows and widowers 157 
Batchelors - 
Maidens 57 
Boys 3 under ten 419 
., and girls mn old, 397 
. Os : 7 
still born Gi 37 
* 514 


the ſum total are 29 more than in the 
x. Hons above, by reaſan of ſeveral ſtill-bern 
hldren that had no regular burial, and ſo were not reckoned. 


In the imperial town Vienna there died. 


Young oy 3179 
Old 2026 
| on Total 5205 
Among which were, 
Of 90 years old 2 Of 99 2 
91 * 100 I 
3 „ 
Ti , 4 103 _ 
94 3 104 I 
95 2 115 T 
99 PEI child 
Born and chriſtened 4030 chi _ 
In Dreſden, Saxony, died I 90 
as Chriſtened 8 1443 


In 
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In Dantzick died 
Chriſtened 


1605 
2102 


in Eſperies, or Eperies, alias Epperies, 2 town in Upy 


Hungary, died 
Chrittened 


3 


 Moſtof theſe Lied of the ſmall-pox 7 


The Bills of Mortality from ik 1717 * Clift 
1718. 


Buried. 
From the 25th of Dec. 
to the z iſt. 


e, till the 24th, 81 


̃ 5 


Total 1255 


In Nienna died Men 
Boys 


Breſdaæv. 
. Males 


Chriſtened. 


Females 


Among the dead were, 
Married men 
————- Women 
Widows and widowers 
Batchelors 
Virgins 
Children to 10 53 Boys 
years of age, 2 Gitls 


Stillborn 8 yt 2 


125 


„ Women 1129 
1844 Girls 1705 


In all 6110 | . 


Among which were froze to 
death in the ſtreet 2 

Murder d 2 

Kill'd by a waggon 2 

By falls from houſes, Sc. 11 

Kd with ſwords, knives, 
and ſabres, 


9 
By taking wrong phyſick 1 


„ 


Trod to death is horſes 
Drowned 


Beat to death 


Smother'd in a houſe 


office 
Cut their throats 
Kill'd by the fall of houſes 


Amo 
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imong the dead were found Chriſtened DE, 
z Perions of 90 years old, Males „ 10 


| 92 Females 2057 
95 Tal 8 
95 W = 
9 B 8 3 
N 97 Among which were 48 
; 98 | pair of twins, and once Ter- 
99 „ 
105 


| 3 2 5 5 1 5 
In Ratisbon died of the Lutherans 235 perſons; amongſt 
uch were 117 children, 13 young men, and 11 young 
yomen. = + | : £5 : 
ſte following liſt exhibits an account of ſeveral cities in 
| Saxony. ! : 


LL a> > I” 


* Chriftened Bafiards. Buried Ts progeny 
In Dreſden 1578] 99 1412 501 [78875 
Wittemberg 286 16 3% or 13530 
Leipzick 3861 68 953 T 3333 ³ 
Jorgas 136 9 | 148] 54 | 7917 
Freyberg 340] 13 | 373] 104 [24098 
 Stollberg 35 112 27 | 7314 
Pulſnts 73 | 75] 39 | 438r 
Konigsbruck 67 95] 16 | 335r 
Elſtra Ghk | 45 113021 
Bautzen 2077 5 |} 135] 55 [14520 
Annaberg 146] 19 | 112] 37 | 8426 
Chemnitz 173] 4 | 166] 38 [T0690 
Oſchatz + no] 3 FE a 206 5s 
Altenburg 141 + 248 57 [12901 
Eulen berg 966 5 f 86] 41 | 6194 
Pirna 12771 133] 43 |. 9164 
— 91141 1944 18 | 5993 
Georgenſias 182 | 191] 306 | 3580 
ule MY fHarta, near Wald: 7 
CCT RIEL, 25. 20] 29 | 3291 


— 


A liſt for a whole century, viz. from 1617 to 171) inclu- 
ne, giving an account of the numbers of people married, 
iniſtened, buried and number of communicants in the 

electoral 


uſcs 


Amo 
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eleQoral city of Freyberg, near the banks of zhe Milt: ; 
Saxony, Lat. 51. Long. 32% 43 about 8 miles S. W. from Dre, 


. . - Fears * 6 | cam. 
1617 89 | 539 | 4 | 430] 10530 
18 122 | 423 |] 10 | 384: 9631 
19 124 | 495 {| 13 | 371] 9789 
20] 97 | 428 | 10 | 451] 10093 
21] 106 430 6 507 9676 
22] 110 | 380 |. 7-]' 517; 9536 
\ 23],.299 4 367 + | 2. $2511 6598: 20s: 
24] 96 | 383 | 4 | 417]. 9509 
25] 98 | 375 7 ][ 454] 10058 
26] 78 | 381 | 6 549 11642. 
271 108; | 372 7 1..331] Jody 
28] 82 371 | 4 | 318]. 10745 
29] 87 | 412 | 19 | 536] 11537 
30 8 | 330 | 7 | 1114] 11180 
1631] 135 | 353 4 284] 10524 
32] 88 425 5 [1343 11326 
33] 274 | 163 4 | 379 9137 
34j 170 | 375 1 1 | T75] 7447 
95] 8/7 |] 285 | „„ 
36 61 J 299 11 | 181} 7590 
37] 68 | 386 |. 3 [ 383] 7723 
(-8t 9 : | . 262 9 1510 © 7682 
39] 45 | 292 4 | 354] 9609 
40 65. 268 | 6 2 | 7594 
16411 61 | 226 2 J 183] 7562 
42 48 | 309 4 193] 8128 
43] 60 | 383 7 J 349]. 7770 
aal 65' | 231 | 7 | 156} © 7699 
45] 62 | 196 | 5 [163] 7050 
46] 57 220 6 187 7263 
r a4. 1361 "Z002-- 
48] 59 | 197 i 182 7698 
49] 44 | 222 | 5 f[ 2010 . 7739 Mn; 
52}. 95 1 799 iel ' 7099 


Y 


2 0 8 hay 
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NG p married Chriiened. | Baſtards. | Burie 
Years. | | "148 ED | 
1681 87 J i285 5: | 12236 

827: 69::] '282 }i 70 {25 
63] 77] 1315 8 4 333 
844 78 | 334 6 | 314 
85] 73:| 249 4 | 251 
86]-' 72 282 3 
L099 Bo; i 'ig2y 3 ©:-f 208 
88] 88-| 308 | 11 | 234 
89 59 | 276 | 4 | 301 
900 72 290 | 5 | 310 
16091] 72 | 269 6 | 289 
gal 58 484 7.41 290 
93] 72 3160] 10 ][ 253 
944 65. |. 230 j 7.1: 355 
95] 57. | 239 6 | 339 
g6l 85. | 277 (10 | 290 
971 76 216 4 . || 180 
98 73 | 274 | 7. | 218 
99] 64 254 - 6 258 
Wag [7+ || *67 | 570 jj 399 
370i] 8x | 283 | 10 [188 
el {8K j'292 | £-1::230 
vt + 1; #70 | 6 241 
een 1: 3219 e 
es 

+- Of 82332 ice 265] 
2 82 30 2S$. 378 

8] 83 | 310 | 17, 288 
9 71 | 302 } 10. | 395 
20% 83 | 373+] 15. || 23] 
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Numb. Pair married Chriſtencd. Baftar ds. | Buried, | Commun; | 


Tears... cant. 
171114 n "1327-4 >1-H 311} 22334 
12 82 310 9 | 325] 22837, 

15] 37 308 9 | 340] 23627 

16-20-00 - 6 237] 23470 

13 82 323 8 | 283] 23273 
16 105 | 317 1 14 | 361] 2337r 
CCC 


— 12 f — = | — — 721 
A Lotal 7546 28851 5 582 30295 I 21 1761 | 


4 


— ne f 9 


Here it is ta be obſery'd, that in the years 1625, 26, 27, 
z, 33, the plague raged very much; as alſo that in 1630 
there died meerly of the plague 564, and in 1680, 103: 
Fefides that, .amongſt the chriſtened in 1513, a girl was 
uptiz d, who was born and. bred. in Turky, but from Chriſ- 
tan parent... | Se} 
But in-general it may be obſerv'd, that this place was more 
populous before the war than it is at preſent; tho' in this 
cntury it cannot but very much recover and increaſe. 

A liſt receiv'd from Berlin, giving an account of all that 
ere born, married and buried in Pruſſia in'fqur years. 

E n ß med 
5 VVffIi married. 
| 5 *. 19606— 4571 12000 
In the kingdom 416 286669 — 4530 — 12155 
of Pruſſia 17— 21443— 4743 — 1230 
TRI TOTES e CR ER 


2 Sum — 82712— 18331—— 47503 
The following liſt contains the number of all that were 
born, married, and buried in the reſt of the King of Pruſſia's 
dominions in Germany, &c. for four yerrs. | 
.. TE Pa Pair Buried, 
EE” — "> nne 7 
— — ©} 3 1715— 14820—— 4308—— 11663 
| 16 — 15758— 4995— 13149 
iy the electorate of Bran- 17— 16636— 4539 — 10805 
embarg.  I8— 17319 — 4657 —- 12891 


(lit 


Sum ——64533——18559— 48508 


u 2 


— 
— 
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0 52 Naar. Bern Par Brit 
1 8 


| | 5 im $48 — 5 va 475 
. | 0 — 1010— 4402 

In the Neumarck. | 17.— 42 1995. 15 | 
| 7] 7 mr 6684 LOO Yn 5000 


1 1 *& _— . 


* * — 


e 
27 0 e n 
=2 D 3 


Sum ge" 7425— 19001 


| | 5 — 7185— anc 4981 
; WS INE — 8746—— 2306=— buy 
| 18—=" 8325.— 1934" 574 


Sa 3748 3400 2261 


5 7 1715.— 6772— 1964— robd 
The ech ol 186 7313— "200t=— by 
Cleve. © OOO © Benin 7582— 2051— 60% 17 ( 

| ITE Io. 3 bs 


_ 5 8 . S # — * n — — = 3 
x 1 rr 
4 1 # 


8 29809—— 7907 232 


3662) ths © 6 1 ieee a 219 $31 

| bs af; 0 Lf Rug R407 
To dutchy of 17— e. ee 2108. 5 
VHomeranis. pd” — 2138— 625 


„ ” 
* 


The 


Sum 36721 : 884275 FA | 


1. 2371— 710 1994 

. F FO FO. Sc 

The ke principality _ 81 17— 2759— 764— 1961 
of Halberſtad. 18 2527— 715— 


The 


The county * PL, ä hag 148 — 
a 8 : f : 2 9 N 612— 158 


* 


Sum 2423— 625.— 171 


Ro AL Soeciz TY. = 
| Narr. Den. Pair Buried. 


married. 
2 — _ — 14 
— 15— 17 8 ä 
* Hides. ts ——4832— : 52—1486 


—2237 —635z 


Sum 7322 


1715 „* 385 
16—— 439 —— 161 331 


The city of OV dm 454 — 166 28x 
Menr's. © OY — * 470 1750. 368 


8m 1769——648———1366 


5 f.. — — 
In Geldern. Ex: * „ — 
EY 5 5 r 106g 
Sum 4043 —— 9862130 


i pins — 679. 1987 
16——2410oäkükͤ²(·qͤ— 16—— 
The county. WW — — — 47 


Ravensberg * 5. ? U———2344———641—— 1951 


T2 mer road rage Bang 


83. 553—— 163 543 
The county of 928 15 i 
Tekdenberg. Ng e =: 


, '$um——1907 


ie 628 
16 699 ,, 


The county of n 697248 449 = 
Lingen, EY t | 18 706 221 . gy | 
| : Sum— 22730 836 - 2411 "2 
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Far. Born. Pair Buri fl þ 
married. | 
_n——ſ 

In Zauenburg and - pp. — \ (8 36 
2 Butow. -. © | — 54—— — 321 J 
Sum 2312 584 —— A 1 
i A 
| * — — — ] 
In the French 17 6181 56 1 
22 chlenies. ?:: 18— 603——136—— 639 
a. | Sum | 4210.1 7.— 120 
| l 

The ſum total of alt that were botn 8 3 

in four years. mY 06046 3 
of all that were married 81881 pair. Wt, 
| of all that were buried 217941 th 
More born than buried in number 88105 I". 
Here it is alſo to be obſerv'd, that in the year 1718, thi | 
died 84 perſons upwards of 91 years of age, and F;: upward na. 

of 100, and one in the 116th year of his age: Beſides, in that 
very year there are reckoned 2088 baſtarde. 4 
A particular liſt, (receiv'd from the chancery of Konig 7 
berg ) of all that died in the year 1718, inthe ſeveral borougi \ 
towns in the kingdom of Pruſſia. - | 4 
In the borough of Died In the borough of . Di tha 
Brandenburg 581 Neudenberg and Sal- of r 
; Schacken 2 346 adau bis. 
Fiſhauſen 3 Lyck I con 
Taxium 456 Oletzko 1 
Balga | ——— p03} 398 ---51 e 152 nat 
Preuſs Eylau 319 Rhein „ pr, 
Bartenſtein 167 Orſelsburg 220 cf: 
v 1 14 eent 
Oſterode and Hohen- Lotzen ma, 
ſtein 277 Neuhauſen 1% ner 


Scheſten frm” 249 Þ) 1 
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þ the borough of Died In the borough of Died 
Raſtenburg 25; Mummel 336 


In all theſe above-mentioned places were chriſtened 20994 
2 Pair married 4287 


In Dantzick in Died. Chriſtened. Married. | 
the year 1918. 1579 1470 : | .:- 44 pair; 
In Epperies p77 ey 173 = 


maintained by the King, there died 469, remained 7582. 


Experiments concerning the Degrees of Heat of boiling 
ziquors; by Af. Fahrenheit. Phil. Tranſ. No 381. p. x. 
Tranſlated from the Latin, 


J Fahrenheit, finding in the Hiſtory of the Royal Aca- 
* demy of Sciences, that the celebrated M. Amontons had, 
by means of a thermometer of his own invention, diſcover'd, 
that water boils with a. fixt degree of heat, was very defirous 
of making ſuch another thermpmeter, in order to view with 
tis own eyes this beautiful phænomenon of nature, and be 

convinced af the truth of the experiment. 1 
M. Fahrenheit recollected what that ſagacious enquirer into 
nature, had writ about the manner of rectifying barometers ; 
for, M. Amontons had obſerv'd, that the height of the column 
of mercury is ſomewhat, nay, ſenfibly affected by the diffe- 
rent temperament of the mercury: From this M. Fahrenheit 
magined, that perhaps, a thermometer might be made of 
mercury, whoſe ſtructure would not be ſo difficult, and yet 
by it he might diſcover the experiment he ſo much deſir d. 
1 HFavisg 


preuſs Holland 264 Schonberg 5 20 

Marungen and Lieb- Gerdauen and Norden- 
ſtadt 06 burg 269 

Marienwerder and Rie- Gilgenburg 109 
ſenburg 393 .. Teutſch Eylau Ax 

preuſs Marck 312 Neuhaff | I5 

Tilfir | 529 Jn the three cities of 

Ragnit : 381 Koningsberg 1756 

Inſterburg oy ; 

Copied 8 808 | Sum 1 1077 

Salau | = 


In the royal hoſpital at Lisbon out of 1251 foundlings, 


2 — = * 
1 = 
_ — WV? = 
N 
9 N 
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Having made ſuch a thermometer ( tho? fill imperſect in 


ſereral reſpects) the event anſwer d his expectation to his n 


ſmall ſatistaction. 0 


The iſſue of the experiments is erbibired in the following 


table, the firſt column ſhews the ſeveral liquors that were 
made uſe of, the ſecond their reſpeQive ſpecitic gravities; the 
third the degree of heat each liquor acquir'd by boiling. 


The ſpecific gravity Tbe degrees of 
Liquors. of liquors heated to heat acquir'd by 


| 48 degrees. boiling. 
Spirits of wine 8260 176 
Rain water 10000 | 212 

Spirit of nitre 12935 242 
Lixivium of pot-aſ̃q 156343 | 240 

Oil of vitriol 18775 | 546 


M. Fahrenheit thought it neceſſary to add the ſpecific ga 
vity of each liquor, that if the experiments, either already 
made, or hereafter to be made by others, ſhould happen to 
differ from the above-mentioned, it might be known whether 
the difference were owing to the variation of the ſpecikc 
gravity, or toother cauſes: Moreover, the experiments were 
made at different times, and hence likewiſe the liquors were 
affected with various degrees of heat; but becauſe their 
gravity is variouſly and unequally diſturbed, he reduced it to 
48 degrees, which in his thermometer is the mean between 
the moſt intenfe artificial cold, made by the comminture 
of water, ice, ſal- armoniac, or even ſea-ſalt, and the degree 
of heat of the blood of a healthful perſon. | 

It is true, volatile oils beginto boil with any degree of heat; 
but their heat continually increaſes by boiling ; the reaſon 
of which may, probably, be this, vis. that the more volatile 
particles fly off, while the reſinous ones, that have a greatet 
attraction, remain behind. | 

But fix'd oils require ſo great a degree of heat, that the 
mercury in the thermometer begins to boil at the ſame time 
with them, and hence their degree of heat can ſcarce be found 
with certainty in the manner above-mentioned. 

Excepting ſpirits of wine and water, probably, the degrees 
of heat in the other liquors, above-mentioned, may like wiſe 
vary; eſpecially, if they be taken in larger quantities, and 


boil ſome time. 
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ruations made in 1723, on the Barometer, Thermometer 
and Hygrometer, Sc. by M. Nicolaus Cruquius. Phil. Tranſ. 
Zranſlated from the Lat in. 


uquins made” the following accurate obſerya- 


tions at Leyden, De 7 and Rybinburg. on the mean hei ght 
of the barometer and thermometer,' as allo on the mean varia 


1 
ion of the hygromete ; 
13 alſo the quantity o 
vater in a well, out 0 


_ Barometer! . [Thermometer | _ Hygrometet . 


Ririniand Iq id ke foo ; 
the weight of which 
atmoſphere is equal to 
1947 Amſterdum pounds, 
when the height 

the mercury in the ba- 


rometer is 27 inches 7 
ines; and 2094 Am*= 


mefcury in the baro- 
meter for ſeveral 


February — 45 


April”. —— 46 


tober 55 
vember — 53 
December mn 35 


Sum 575 

12— 

1 weight 2048 
} | 


fere M. Cruquther ſug- 
poſes the werghr _— 
amoſphere incumberſit 
on the plane of a 


Het: he meaſur'd 
the quantity of 
Water in the at- 
moſphere in the 
place of obſerva- 
tion according to 


the, increaſè or 


Here he deter- 
ned the he 

> oY Aa 43. 
f, the atmo 


place. of ebſor- 
vation from the 


the alt, ſo that 
weightofa ſponge 
nung from a ba- 
lance after 
mozſtening it in a 
ſolution of ſal * 


1 


at iotodegrees, 
1enipure, water 


ed at 1510. 


& 


5 i pds. a 


March —— 35 — 


G.. 53 — 


Sftember mo 54 


uantity of rain, dew, ſnow, hai! 
water exhaled 3 and the height of thi 
2 which'none had been drawn for a whole 
jar; and on the monthly variation of a pocket · watch. 


b. 11 | 


The quantity 
water exhaled at 
Rheinburg into th 

open air in each 
month through. 
out the year 1723. 


28 inches 11 lines} 


the whole year. 


Vor. VII. 9. 


The 


* 72 


— 


Beight 


| (ks | The 52 
3 of the water] 
| in A well, „ 
meaſur*dfrom |, . _ 
The variation of ; 


The height of rain, dew,};,. brink to 
ſnow and hail; particular Tak ſurface of 
rare being taken that notſthe water at 
the leaſt quantity was loſtſthe end of 
by exhalation or any otherſeach month; 


accurate pocket. 
watch ; ſhewing ho 
many minutes it goes 
too faſt or too ſoy 


way. from which every month; def 
| | | no water was fnoting the 1ncrealeſ 
drawn all the and =" the decre:f| | 
| 3 of the {of its motion. 
| At Delft At RHeinburglobſervation. Ie x Fo 
lin. decim.\ lin. decim feet inch. minutes. 
| — 17.9] — 221.2 — 5: 4 — ＋151 for 
— 23.1] — 23.80 — 4: 11 — +' 21 For. 
— 18.8] — 28. — 5: 95] — — 168 Mar. | 
* 1 — 7-5] — 5: 10 — — 120 April 
— 4.23 — 2.7 — 8: 1 — — 123 May 
Sa 34 = 4-8] — 9: 3Þ — — 130 Jute 
—» 38.6] — 20 | K neo O08 Fuly 
J, =. 1 8 
— 15.1 — 14.0 — 9: 91 — 24 Hy. 
— 8.2 — 11.31 - 9 8] — 4+ 19 Otto). 
quad 30.7 — 29.7 Ä 9g -- 266 Nov. 
— $06] — go.|— 8: '2|— 252 Dec. 
— 259.8] — 25-2] 96 : —| +866&+—631 
At Delft 20 inches and at] ——— | or + 235 | 
Rheinburg 21 inches forſmean height 8 
the whole year. | 8 foot. 20' too faſt every 
"20 & month. 
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A Dropſy in the left Ovarium of a Woman, 58 Nears af Pu 
cured by a large Inciſion made in the ſide of the- Abdomen: 
by Dr. Robert Houſton, Phi]. Tranſ. Ne 381. p. 8. 


M Argaret Millar in her laſt lying-in, at 45 years of age 
having the burden violently pulled away, was ſo ſenſibly 
affected with a pain, which then ſeiſed her left fide, between the 
navel and groin, that ever after the had ſcarce been free from 
it; but had it more or leſs for 13 years together; for two yen 
before the Dr. had ſeen her, ſhe was extremely uneaſy, her bet 
grew very large, and a difficulty of breathing continually ir 
creaſed upon her; inſomuch, that for the laſt ſix months, ſhe 
had ſcarce breathed at all but with the utmoſt difficulty; and 
in all that time, having quite Joſt her appetite, ſhe ſcarce eit 
ſo much as would nouriſh a ſucking child; and for thre 
months together ſhe had been obliged to lie conſtantly on her 
back, not daring to move to one fide or o tber. 

This tumour was grown to ſo monſtrous a bulk, that it en. 

oſs'd the whole left fide, from the navel to the pubes, and 
Kbed the abdominal muſcles to ſo unequal a degree, that 
che Dr. never obſerved the like in the whole courſe of his pat. 
tice. It drew towards a point: Her back, by lying ſo long in 
that poſture, was excoriated, which, with want of reſt and ap- 
petite, had greatly waſted her. „ 

The Dr. encouraged by the unexpected reſolution and impor: 
tunity of the patient, with an impoſthume lancet, laid open 
about an inch; but find ing nothing iſſue, he enlarged it two 
inches; and even then nothing came out but but a little thin 
yellowiſh ſerum : So he ventured to Jay it open about tuo 
inches more. He was not a little ſurpriſed, after ſo large an 
aperture, to find only a glutinous ſubſtance ſtop up this orifice: 
All the difficulty was to remove it: He tried his probe, and his 
fingers, but all in vain ; it was fo ſlippery, that it eluded every 
touch, and the ſtrongeſt hold he could take of it. 

He took a ſtrong fir-ſplinter, about the end of which he 
wrapped ſome looſe lint and thruſt it into the wound, and by 
turning and winding it, extracted upwards of two yards 11 
length of a ſubſtance, thicker than any jelly, or rather like 
glue, that is freſh made and hang out to 7 ; its breadth was 
upwards of 10 inches: This was followed by nine full quarts 
of ſuch matter, as is obſerved in ſteatomatous and atheroma- 
tous tumours, with fercral Hydatides of various fizes, contain- 
ing a yellowiſh ſerum, the leaſt of them bigger thay an gu 
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vith ſeveral large pieces of membranes, which ſeemed to be 
warts of the diſtended ovarium: Then he ſqueeſed out all he 
ould, and ftitched up the wound in three places, almoſt equi- 
liſtant, He was obliged to make uſe of Zucateiluss balſam; 
vith which he covered a pledget the whole "ag of the wound, 
and over that he laid ſeveral compreſſes, dipped in warm French 
randy ; and becauſe he judged, that the parts might have loſt 
ir ſpring, by ſo confiderable and ſo long a diſſention, he dip- 
"d in the ſame brandy a napkin, and ed it four fold over 
al the dreſſings, and with a couple of ſtrong towels, which 
gere alſo dipped in the brandy, he ſwathed her round the body, 
nd then gave her about four ounces of the following mixture. 
R Ag. Menthæ 1b. ſs. A. Cinnamoni fort. Ib 1 /. Syr. Dia- 
dis Zvi. M. e x 

12 cinnamon water was drawn off from canary and the beſt 
naman, be ing the fineſt and moſt fragant he ever taſted ; of 
bis mixture he ordered her two or three ſpoonfuls four times a 


lav. : EOS : 

Next morning he found the patient in a breathing ſwear; and 
ſhe informed him, that ſhe had not ſlept ſo much, nor found 
herſelf fo well refreſhed, at any time for three months before: 
He carefully attended her once every day, and as conſtantly 
ſed her wound in the ſame manner as above, for about eight 
2ys together: He kept in the lower part of the wound a {mall 
rt, which diſcharged ſome ſeroſit ies at every dreſſing tor four 


Ir five days. 


” 


Her chief food was ſtrong broth, made of an old cock, in 
ach port inger of which was put one ſpoonful of the above- 
mentioned cinnamon water; this was repeated four times a day, 
nd gave her new life and ſpirits. 


7 Fong 
hi 1714, when ſhe died of 10 days illneis. | 
ven That this tumour, or rather dropſy of the ovarium, was 


lin from what the patient herſelf told, and what - afterwards 


Is 10 Pzpp-ned. * 3 : | 4 ; 
lie Lac placenta adhering fo faſt to the Aterus required more art 
ont o bring it away than the midwife was miſtreſs. of, which pro- 
arcs 5. induced her to uſe violence; by which. ſhe forced down 

e 77:5 uteri, and fo orerſtrained the ligaments and all that 


appended to them; eſpecially, the ligaututam latum of the 


Ie kt 


She mended apace to the admiration of erery body, and 
red in perfect health from that time, viz. Auguſt 1001 till 


ing to the midwife's raſhneſs in pulling away the placenta, 
t knowing how to ſenarate it ſkillfully from the aterus, ſeems. 
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left tide and its 0varinm, which may be tra ſchably ſipping! 
have been hurt wirh the reſt in the relaxatfon-: Hence the el 
ſticity of theſe parts was net only 1mp#ired;- but the: fy 
lymphetics rupture: So that the extravaſatedIympùn, ruf 
out, thickened; and not being able to recirculate, dilated g 
injured obarium, and thus increxſed' tie tumbur; and they; 
being already exceſſibely diſtended, and no longer able tor 
the new inffux of frefli' ſecretions; were likewiſe” rupttired, 2 
by degrees augtnented to that enormous bulk. 
* Coprianns, in his letter to Sir THonths Niilliuxtun, gives f 
veral- inſtances of the miſchiefs committed by midwives x 
other ignorant perfons: When a placenta adheres,” then ſys 
they tear all before them; by pulling rudely, they fonte du 
the fundus uteri; conſequently, do violence to the 'ovinjgm 
other parts: Whence follow inflarymiations, Sc. 
Foreſtus I. 28. obſ. 86: ſays that an over forward" midi 
pulled out the plutenta too haſtily, and that the wottidh'imiil 
diately fell into a ſwoon, and died directly. yon 
Frederick Ruyſch in his oh Anatom. gy. attributes the cu 
of the cloſe adhefion of the placentu, to a central infertion' 
the navel.ſtring into it, in which caſe it is hard to ſepatate: 
train of diſmal accidents attend thoſe; who, not know ing bo 
to do it, venture to pull it away by forte. 4 5h 
Dionis and La Morte have made the ſame remark'; by th 
latter we are told of innumerable accidents; which he hy 
known happen to women in hard labour, by the rafhneſs an 
ignorance of bold pretenders, who, without rule, precept 
x) * pa or any ſuitable inſtructions, venture to practice mil 
wifry. | 5 | 
The abovementioned —_— has a remarkable inſtance 
the effects of violence in hard labour; the caſe is curious. vi 
Obſ. Anat. 63. | £ 
Manger, in his Theatrum Anat: tells us, that in all hard li 
bours, where the placenta: ſticks, the ligaments ſuffet more d 
lets by a raſh and ignorant way of pulling : Examples of Which 
ſee in Plateruss Obſ. lib. 3. Bartholin. Cent. 2. Hiſt. 9 
Cent 5. Hiſt. 19. Marchert. Anat. cap. 7.and'others, of whici 
Blaſius has given us an ample liſt in his commentaries on /* 
ſtings. | T 
He likewiſe tells us, that the ovaria grow to a ſurpriſing 
bulk and contain ſuch a vaſt quantity of liquor, that they be 
come dropſical ; whereof ' Skenckius in his obſervations has rc 
corded many examples. as has Riolan and ſeveral others. 
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large dropſy in the right ouarium. n 
Mortgagni has told us, that he has often obſerv'd large 
eficles in the oharia, and in morbid bodies, ſometimes full 
ff purulent matter. 516950 (990. er ans 
Sloius. Ex Iymphaticis Iæſis tam virilium quam mulie- 
um teſticulorum, &c. hydrops particulars excitars poteſt. 
Veſſingius cap. 7. has often. obſerv'd large tumours, from 
bſtruQtions in the 0varia of women. 75 | 
Veſalius found in the right ovarium 9 or 10 glandules, like 
vole eggs, with matter not unlike the whites of eggs, or 
ther thicker. . -' . 1 oats ae 


Ha ſteatoma, near the collum uteri; the woman had a large 
mour on her fide for 16 years, and had only one _ovarium, 
hich was ſhewn as an extradiordinary thing. 

At Weſtminſter, Dr. Houſton opened the body of a gentle- 
zoman, about 60 years of age, whoſe left ovarium, of a large 
ze, weigh'd fix pounds, to which there adher'd ſeveral 
jlatides like pullets eggs. 7 
Hiidan mentions an hydropic tumour of the right ovarium, 
ja prodigious bulk, ſtuff'd with hair. vide Gul. Fab. Hild. 
mt. 5. Ob. Horſt, Tom. 2.1ib. 4. Of. 55. ; 

Rayſch. ObJ. Anat. 17. has a paſlage to the following pur- 
ve, *a dropſy, ſays he, of the ovaria is an affection or 
leaſe, well enough known to others; but I am afraid 
not ſo well confidered: Authors have agreed to call it 
bygatis, with which name I ſhall reſt, ſatisfied, provided 
ve agree about the ſubject of the diſtemper. I obſerve this 
molt frequently, if not always to be the ova; but ſo 
changed and ſometimes ſwell'd to ſuch a bulk, that I have 
alten ſeen them bigger than a child's head”. 

Drelincourt has given us a very full and exact account of 
dropſy of the left evarinm in a Lady of 35 years of age: 
Ii tumour, of an enormous bulk, continued three ycars. 
ne body of the ov um, with all contain'd therein, welgh'd 
o pounds. It was nothing but a number of litile globales, 
ulter'd together, that differ'd in their roundneſs, form, 
our and conſiſtence, proceeding from little ſeminary veſi- 
es in a cluſter: Some contain'd water exceeding clear and 
Jud; others a yellowiſh thin /arum; others a glutinous 
oe ; lome were as big as pullets eggs; others bigger than 
he's Hk. 


Yor, VII. X y Theſe 


Munnics, in his Bibliorbec. Anat. gives us the hiſtory of 


Gul. Ballon. paradig. 6. found an impoſthume of the nature 
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| Theſe few, out of the many inſtances could be produc; 
from author 8 of undoubted r eputa tion, ſuffice to prove, th 
the ovaria, as well as the rabæ fallopianæ, ligaments and 1 
itſelf, are not free from dropfics, Sc. and that the 
owing to obſtructions, often occaſioned by rude. and vile 
dealing with women in hard labours, which generally biin 
en a train of diſmal ſymptoms, that ſooner or later, accordy 

to the ſtrength of the patient, after a miſerable, painfyl x 
Janguiſhing life, end in death. | | 

The manifeſt ſucceſs in the above-mentioned uncomm. 

caſe, may be of uſe, and may ſerve to ſnew, that we 
not to deſpair ſo ſoon, in diſtempers that are ſeemingly my 
dangerous, „ 


The Preparation of the Prufſian Blue. Phil. Tranſ N* ; 
p. 13. Tran/ated from the Latin. 


D R. Foodward communicated to the Royal Swiery i 
following preparation of the Pruſſian blue, as it v 

ſent him from Germany. 5 FE 2s 
Take 4 ounces of crude tartar and crude nitre, dried, 5 
veriſe them very fine, and then mix them; afterwards | 
them decrepitate by applying a live coal; and you'll bi 
4 ounces of extemporaneous ſalt of tartar. While this falt 
hot, pulveriſe it very fine, and add to it 4 ounces of 01 
blood well dried and reduced to a fine powder. Aft 
mixing them well together, put them into a crucible, 
that it be 5 full; then covering the crucible, put it into 
fire, and ſurround it with live coals, that it may heat grad 
ally, and that the matter may take fire and glow without t( 
quick an accenfion : Let the matter be kept in this degree 
heat, till the flame and accenſion remit ; at length encre: 
the fire, till the matter be quite glowing hot, and little or! 
flame ariſe from the crucible; take the crucible off the f 
and putting the matter into a mortar, pound it a little, a 
having at hand 4 pounds avoird. of boiling hot rain-wate 
put the matter hot into it, and boil it for half an hour; af 
which ſtrain it thro' a linnen cloth, and pouring ſome mo 
water upon the remaining black matter, put it again up 
the fire, boil it and ſtrain it; and this muſt be repeated 
often, till the matter be well edulcorated, - and the wat 
remain inſipid: Expreis well all the liquor remaining 2 t 
8 I 
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duc inen cloth and matter; and when you have collected the 
„ole together, ſer it again upon the fire, and evaporate it 
04 pounds, and keep it by for farther uſe, marking it N* x, 

Take 1 ounce of Eygliſh vitriol gently calcin'd to a white 
colour, diſſolve it in 6 ounces of rain- water; filtre it thro' 
a paper, and mark it N' 2 ff es „ 
Laſtly, take 8 ounces of crude allum; diſſolve it in 4 
ounds of boiling hot water, till all the alum be conſum'd, after 
zhich add the ſolution, of vatriot Ne 2, which put hot from 
tc fire into a pretty large and wide pot, and combine it with 
be lixivium N 1, well heated apart: And immediately a great 
ebullition will ariſe, and yield the colour of borax ; during the 
cbullition, pour it alternately out of one veſſel into another; 
znd when it ceaſes, let it ſtand; then ſtrain it thro' a linen 
coth, that the liquor may paſs thro', and the colour remain 
n the cloth; and when no more liquor drops from it, remove 
t from the cloth with a wooden ſpatula into another ſmaller 
pot, after which pour on it 2 or 3 ounces of ſpirit of common 
at, and there will immediately appear a very beautiful 


ue colour ; mix this very well, and let it ſtand all night; 
ds fterwards put to it a large quantity of rain water, ſtir it 
bal bout with a ſpatula, and when the matter has ſubſided, 
falt erat the water, and pour on freſh, ſtill repeating this, 
7 ll it is adulcorated, and the water that runs at length from 


be inſipid: Put this deep coloured blue precipitate upon 
linen cloth ſpread, that the water may run off, and let the 
dour be gradually dried with a gentle heat for uſe. 
N. B. The calcination is of conſiderable ſervice in this 
preparation: For, a bright azure and a deep blue ariſe from 
gentle, moderate, or — calcination of the dried blood 
und ſalt of tartar; and hence ariſes the diverſity of colour: 
be boiling hot lixivia are to be directly mix'd together. 


ervations and Experiments on the foregoing Method of 
Preparation; by Mr. John Brown. Phil. Tranf. N' 387 
p. 17. | | | 
N. Hoadward having in the preceeding Tranſaction com- 
municated to the Royal Society a proceſs for making 
ie Pruſſian blue; Mr. Brown was willing to go thro! it 


aal, according to the proportions there preſcrib'd ; and he 
W{crv'd, that by a calcination of 4 ounces of blood dried 


the operation was over, and a black ſpongy ſubſtance 


ith 4 ounces of the ſalt of tartar, in two hours that part 


1 5 2 remain'd 
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remain'd in the crucible, weighing 4 ounces ' avvitdupy;c. | 
ſolution of which being made in boiling water, and'afterwargd 
filtred, the remainder, when dried, weigh'd 9 drachmy 
a verdupois. 5 een e 
The loſs in the ſolution and filtration of the vitriol and 
alum, is not worth taking notice of, they having both been 
very clean, before they were diſſolv'd: The mixtures bein 
made, as preſcrib'd, with the addition of the ſpirit of falt 
the reſult was a very ſine blue; which when well edulcorated 
by frequent waſhings, and after that thoroughly dried, welgh'd 
I Ounce or a little more, and entirely anfwer'd the charadte 
the author gave of it. 129 . 304.8; een 
Among the ſeveral experiments, made with theſe liquors 
to wit, the livivium with blood, the ſolution of vitrio}; the 
ſolution of alum, and the ſpirit of ſalt; tho? they alwayt 
produced a blue, yet that blue differ'd in degrees of colour 
according to the varied proportions of the vitriol and alum! 
and the colours produced from theſe ſeveral proportions werg 
each of them 1mprov'd by the addition of the ſpirit of falt. 
Mr. Brown only mentions two out of the feveral experi. 
ments he tried, in one of which the alum was entirely Jeſf 


out, and a pale blue produced; in the other the proportiom | 
of vitriol and alum were equal, and a very deep blue vv 
roduced. © 6 uf POLE BO PITS 0999 HO df 
 Thete differences in colour, ariſing from the ſeveral fro. by 

' Portions of the vitriol and alum, are only mentioned to con4W vi 
firm the truth of the author's preſcript, as being the molt! 
exact and beſt proportioned to produce the fineſt colour, of wh 
any he tried. The only misfortune he takes notice of dee 
attending his preſcripr, 18 what may happen in the calcina- art 
tion. | Ju)... 03 Rule IRE 12" 46 7387 157- FO 1 
It would be curious to know what gave the firſt hint for the ate 
production of 0 fine a colour, from a combination of ſuch fror 
vatcrials; eſpecially, when we come. to conſider, that the bol 
blood bas the greateft and principal ſhare in this furprilingfM ! 


change: Mr. Zrown doubts not, but blood, or fleſh of any aft 
kind, would produce the ſame effetts, bur he; had reaſon 10 fler 
think the latter would not produte ſo beautiful a colour as the 
former. He on purpoſe dried ſome beef, freed: from iis ſhin ſpir 
and ſalt, and purſu'd the ſame pfoceſs, as with, the bIgod; but le. 
there was a fenſible difference gb{ervable during, the calcina- \ 
tion, and a very manifeſt one in the beauty of the two colourꝭ. P 
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To prove the ſhare the blood has in this change, the fol - 
bo ing experiments (ſome of which Mr. Zrown. made before 
the Royal Society) may be conclufive. 

The ſolution . of. alum, mix'd with that of the 


vitriol 

toduced no alteration of colour; if to theſe you add che 
ſpirit of ſalt, the, appearance is the ſame: But if to the whole 
jou put the Jixivium with blood, there precipitates a blue. 

If you ſubſtitute; inſtead of the lixivium with blood, a 
laivium made with:the ſame ſalt of tartar. only, which then 
becomes an oil of tartar ; and after the mixture of the ſolu- 
on of alam, with that of the vitriol, you pour on this oil of 
tartar, there follows, it is true, a precipitation, but, which is 
of no colour; and if you add the ſpirit of ſalt, it ſo ſtrongly 
tracts what is precipitated, as to render the muddy mixture 
xrieQly cleans 1d hogut no i of $2 7 of 0 BLAME 

The very ſame effect will follow, if any volatile alkalious 
pirit be made uſe of as a precipitant ; or any volatile ſalts 
lifolv'd in water; nor can the blood itſelf be ſuppos'd to 
communicate this change from any ſuch properties, the heat 
fire it undergoes in the calcination being ſufficient to throw 
them off. 1 139 Bat, £157 S$F- 4 ” HEAD © £7 
In the calcination of the dried blood and ſalt of. tartar, it 
was obſcrv'd, -that, there was a Joſs of juſt the; half; It is 
dficult to determine exactly what quantity of either was loſt 
by this calcination ;: but it will eaſily be granted, that there 
was loſt a far larger quantity of the blood, than of the ſalt of 
artar; and that is obvious from an experiment, by which, 
when the ſalt of tartar was calcin'd by itſelf, with the ſame 
degree of heat, it loſt leſs than an ⁊ part; whereas, when the 
dried blood was calcin d by itſelf, it loſt more than 44. 
The blood, in calcination; with the ſalt of tartar, communi- 
ates its tinging quality to the ſalt, or that quality is extracted 
from it by the ſalt, /and- paſſes with it innits ſolution . in the- 
wing water. 28 0 21, 2 85 „ uc 

To prove this, ſome dried blood was calcin'd by itſelf, and 
1ftrong decoction was made of it in water, and afterwards: 
fltred: This, when -mix'd; with the former ſolutions, pro- 
duced little or no alteration; but on the addition of the 
ſpirits of ſalt, changed to an amber colour, without any 
Recipitation. bees cn by 273 0 a D432 4 2 ib edt. 
When this liquor was mix'd with the oth; of | tartar, and 
urs. N pour'd on the former ſolutions, it caus'd a precipitation; but 
sa colour, and the {ſpirit of falt, as in the other experi- 
A | ; ” ment, 


* C as 


* of ve⸗ 
ment, made the liquor clear again, but left this alſd of a cry 
rr. „„ fab 

The change of colour is not effected in any of the material, an 
excepting in that of the ſolution of vitriol; fo that the alum on 
ſeems only to be of uſe in fixing the colour, as it is often u ch⸗ 
by the dyers for that purpoſe, and the ſpirit of falt gives it 
deeper dye: For, if the Jixivium with blood be poured: offi cf 
the ſolution of alum alone, there will fall a ſediment, ſoncﬀW Th 
what on the pounds to which if you add the fpirit of (a ir 
it changes the colour, and the ſediment becomes brown. ' Ml by 


So, much the ſame changes will be produced, if you poy 
a= ſpirit of falt to the lixivlum; but not the leaſt appeataie 
of a blue: Whereas, as is mentioned above, when the hi 
ivinm is pour'd to the ſolution of, vitriol, there immediately 
follows the blue, which is ſtill heightened by the addition gf 
the ſpirit of ſalt. | {97 9h 
It will not be improper to obſerre, that as the auth 
orders all the liquors, excepting the ſpirit of ſalt, to be boiling 
hot, when mix'd ; ſo it is certain, the colour is thereby mote] 
immediately produced, and looks more beautiful: But moſt 
of the experiments here mentioned were made with the 
liquors cold, and the colours came to theit beauty with a littl: 
waſhing. In one of the experiments with the liquors cold, 
after the lixivium with blood had precipitated the blue in 
the mixture of alum and vitriol, by pouring in a little more 
of the lixivium, the blue all diſappear'd, and a dirty muddy 
colour was left: But the addition of the ſpirit of ſalt ſoon 
diſcharged that, and the blue return d. 

In calcining the beef and ſalt of tartar, Mr. Brown found 
the matter left in the crucible, to weigh juſt half the whole Wil vi 
mixture, as in that with the blood: Bur after the boiling it in WM * 
water, the remainder in the filtre, when dried, was very near acc 
a third leſs in proportion than the other. Whence it may be lin 
reaſonably inter d, that the ſalt of tartar holds a larger {ar 
Mare of the beef in the one operation, than of the blood in I vi 
1 W „ e ee eee e, 

Having in the former part of this account of the Pruſſan MY pr: 
blue prov'd, by the experiments there mentioned, that the an 
ſolution of vitriol was the only ſubject among thoſe ingre-M wi 
dients, that the lixivium of blood produced this change of ch. 
colour in; and afterwards conſidering, that the vitriol, made it 
uſe of; in this preparation, is no other than iron, diſſolv di by 
a liquor, running from the pyrites, when expos'd to ” 

| \ weather 


6 


veather, and which is afterwards boil'd up and ſhoots-ints 
cryſtals : It ſeem d naturally to follow, that this metal is the 
ſubject, on which the lixiuium of blaod produces the change z 
and this thought gave occafion to the following experiments 
on metalline bodies, in order to obſerve, ben 

change of colour could be produced in any of them. 

To a ſolution of ſilver in aqua fortis was pour d the Jixivium 
of blood, which caus d a2 coagulum of a pure fleſh colour. 
The lixiuium, made with fleſh, produced a whitiſh! coagu- 
un, and the oil of tartar (which was continued to be us'd 
by way of compariſon with the other /ixivia') a much whiter 
cgulum. By the addition of the ſpirit of ſalt to each of theſe, 
the bloom of the fleſh colour was taken off in the firſt, but 
t {uffer'd no other change. In the ſecond, the. coagutum was 
ſome what tinged blue; and in the third the white was mani- 
ſeſtly improv'd. The blueiſh tinge in the ſecond of theſe 
experiments cannot entirely be affign'd, as the effect of the 
lnivium with fleſh; becaufe filver, when thus diflolv'd, 
whether precipitated with falt water, or oil of tartar, will, 
after it has ſtood ſometime, contract a, blueiſh tinge, and 
* _ an alloy of copper, from which it is not entirely 

The ſame liquors were made uſe'of to precipitate the mer- 
cury in the Mercurius ſublimat. corroſ. diflolv'd in water; 
the conſequence was, that the Iixivium with blood produced 


and the oil of tartar a dingy red: The addition of the ſpirit 
of {alt to theſe. made ſome very odd alterations; for, the firſt 
changed its yellow colour for an orange; the ſecond its 
orange for a blue; and the third became quite clear again, 
vithout-any colour. The blue colour, in the mixture of the 
livivinm with fleſh and ſolution of the ſublimate, may be 
accounted for from the vitriol in the compoſition of the ſub- 
limate : But it will not be ſo eaſy to give a reaſon, why the 
lame colour ſhould not have been produced from the lixiuium 

with blood, and the ſame ſolution. _ | 
Copper, diſſolv'd in agua fortis, tinges the water of a 
green colour, and if to this you pour the two lixivia of blood 
and fleſh, the coagula are much alike, vis. a white tinged 
vith green: But when you add the ſpirit of ſalt, they both 
change and become of a colour, not unlike the copper 
likclt, before it is difloly'd in aqua fortis, If the oil of 
| | tartar 


er the ſame. 


2 pure yellow; the Iixivinm with ficſh an orange colour; 
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tartar be poured on a ſolution of the copper, the caagulun 
is a pale green, which coagulum the ſpirit of ſalt diffolve 
and leaves the liquor clear, but greœen, as before precipi 
Von e e 
Tin: glaſs (an imperfect metal) diſſolvd in aqua forii 
and mix d with the lixivium of blood, produced a milky 
coagulum, and by the addition of the ſpirit of ſalt, after ſtand- 
ing ſometime, its upper ſurſace changed to à light blue 
both the lixivium of fleſh and the oil of tartar produced white 
coagula, which the ſpirit of ſalt ſcarcely altere. 
Lead diſſolv'd in ſpirit of vinegar produces much the fame 
white coagulum, when mix d either with the- lixivium of blood 
fleſh, or the oil of tarrar; nor does the fpirit of ſalt male 
any alteration. 1832 FFV 4 
By all theſe experiments it is pretty evident, that none o 
theſe metalline bodies were affected by the lixivium of blood, 
ſo as to produce this fine blue. The two metals untried arc 
gold and tin; the latter of which, when diſſolv'd in ſpirit of 
vinegar, has ſo near a reſemblance to lead, diffolv'd in the 
ſame menſtruum, that in all probability the experiment 
would anſwer much alike in both. What may be expected 
from gold, Mr. Brown was not hitherto ſo well aſſur'd oß 
as he was from iron; which, when diffolv'd in ſpirit 6 
vitriol, will anſwer all the experiments that have been tried 
with the ſolutions of vitriol, and produce as fine a colour; nor 
can this be owing to any property in the diſſolvent itſe}f 
which, tho' drawn from the ſame kind of vitriol all along 
made uſe of in theſe experiments; yet is fo alter'd by the 


violent fire in the production of it, as not to anfwer in any 
trials to the vitriol itſelf. | 


fb. 
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May we not, therefore, hence conclude, that iron is the 


ſubject of this beautiful colour, produced by means of the Ma 
lixi dium with blood. Chr 
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The Remainder of the Bills of Mortality, Sc. of the ſeveral. 
Towns in Europe, extracted from the Acta Breflavien- 
ſia; by Dr. Sprengell. Phil. Tranſ. Ne 381. p. 25. 


4 Liſt of thoſe chriſtened and buried in Breſlaw from 
the 259. of December 1719. 70 rhe 24th of December 


1720, incluſive. 


Buried. 1 Chriſtened. 

from the 2 5th of Decem- _ | Males _ 564, 
ber, to the ziſt, ; oy; Females 556 

ln January + ,160 4 5 — 
February 107 „„ 1120 
March I39 Married 460 pair. 
April 192 Among the dead were 
May 1 158 Married men 385 
June 120 Married women 186 
july 1:1 | Widows and widowers 285 
Auguſt 182 Batchelors I13 
September 189 | Maidens II3 
October 130 | Children to ten J Boys 345 
November a 132 years of age. Girls 300 
December, only t1 . oys | 

the 24th y | 127 Stillborn 3 Girls &. 
1816 2 1810 


ny | | 
A Ia the year 1720 in Lignitz | In Schweidnitz. 
the were Married 218 pair. 
the harried 92 pair. Chriſtened 920 
Chriſte ned 283 | Buried 250 
Buried 366 | In Vienna. 


Among which were 149 | From the 1ſt ot Vanunry to 


children. | the 31ſt of December. 
| In Jauer. Buried 6825 
Chriſtened ot Proteſ- Chriſtened 4126 
tants 100 Ch. In Lobau. 
buried 175 | Married 58 pair, 
1: Qels. Born 160 
75 r 180 Burted 3 
„ 750 0 PR | 1 e 6 
ried 203 
7 Amorgit 
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Amongſt which were born 
80 boys and 80 girls: Bu- 
ried 95 men and 48 women, 
beſides 4 who died in child- 
bed: 26 batchelors and 22 
maidens: 36 boys and 42 
girls: 25 chriſoms: 7 ſtill- 
born: 55 widows and Wi- 


dowers. Eikewiſe 51 per; | 


ſons between 60 and 70 

years of age: 29 between 

50 and 80: 7 between 80 

and 90: 1 of 90, and 1 of 

99. ; 

In Dreſden. 

Married 368 pair. 
Born 1448 
Among which were 719 boys, 
and 641 girls, Iegitimate: 
Illegitimate boys 44, and 


girls 44. 
Furied 1733 | 


Amongſt which were 255 
married men, and 182 mar- 
ried women, 189 widowers 


4 


TF widowers and 28 widoy 


R S of the 


boys, 58 girls, Oc. 
In St. Annaberg. 


Married 18pa 
Born | a 105 

i. e. 63 boys and 42 git 
among which were 2 p 


of twins, and 4 baſtards, 
Buried 180 
ViS. 96 men and 84 womet 
among which were 34 m 
ried men and 18 marric 
women, 1 in childbed; j 


12 batchelors, and 1) m 
dens: 38 boys and 20 gil 
among which was 1 de 
born. | 


: In Schneeberg. 
Married 12 pt 


Born b 89 
As 44 boys: 45 girls; amot 


which were 4 ſtill-born, a 
3 baſtards. fi | 
Buried 157 


and widows : 88 young men 
and 84 young or fingle wo- | 
men: 883 children, vis. 
461 boys and 422 girls, | 
amongſt which were ſtill- 
born 72, viz. 3) boys, and 
25 girls. 

1: John-George city. 
Married 24 pair. 
"Chriſtened 148 
3. c. 79 boys and 69 girls, 

among which were 2 ſtill- 
born, and 10 baſtards. 
Buried 243 
biz. 3) married mer and 18 
married women: 5 widow- 
ers and 37 widows, 6 batch - 


1 


by 
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dig. 28 married men, and 
married women: I chil 
bed woman: 5 widows 
and 25 widows: 9 batchelc 
and 10 maidens: 68 chi 
dren, vis. 49 boys and 
girls.  - 
In Leipfic. 
Married 514 Pi 
Born 790 * 
405 boys and 385 girls. 
Buried | 1264 
Among which were 233 m 
and 146 women: $6 batch 
lors, and 62 maidens: : 
boys and 195 girls: 1 
. wom 


elors, and 18 maideng: 6 


women in childbed: 98 | 


] chriſoms, 1. & 53 boys and 
45 girls: 58 ſtill- born, as 


30 boys and 22 girls. : 


Born 


won 


: In Berlin. 2 3 

55 pred 4 669 pair, Among which were 1 5 ald- 
un 2279 [ g 5 
ried * "a women, and 3 ſtill- 

2 Is Wilmar. CE TE Tn Dantzick. 
briſtened 1 68 Born I $62 
ured % Na 1610 

3 Epperies. Married 1 

orn a - This is merely * the city, 
1d 116 
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| | [Chiif- - Pair 

In the Year 1720, rened. _ marr 

Angerber g 35 88 
Balga „rn 8 - 638 113 
Bartenſtein n 224] 63 
Bartgeenn = Si 337 66 
brandenburg - - - - - 936 | 213 
Teutſch-Eulau - - - - - [100 25 
Fihauſen ] 478] 103 
Gerdauen - - - - - - - -| 489] 98 
Gilgenburg '- - - - - - = | 225] 56 
Inſterburg - - - -, - 2386336 
Johannigburg - = = +» = - 378] 68 
Lab [6 
Liebſtadeie [ 440] 73 

0 8 Lotze n - | 256] -45). 
1s, Luck V - * — wy 3644 65 
of Marienwerder - - - - [769 145 
ch Mummel - - - - - 933168 
of Neydenburg - - - - - - -| 512] 104 
ni Neuhauſen - 1 


2 2 2 


And juſt as many males as 
females, except two > pair of 


and not of the CORES of 


Zi of the ſeveral Ci nes and Towns. in the. bei 


* 


Burd. 


259 
295 
188 
246 


1576 


82 
270 
206 

137 
1398 
188 
273 


342 
148 
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. 22 mary, 
Is Rad 7 RAW > - = 0, WW 0 
Olerzko o „ 688] 171] 
Orteisburg - = - [4760 82 330 
Oſterode — 1 D— — -| 784 92 30 
Preuſs Eulauu u [479 112ʃ 20 
F 705 130 47 
— Holland” - - .- = - __ 107 2 
Ragnii - - =, - = =, | 930, 93| 51 
. * — ee, 610 1151 45 
Rhein * „ 48% 9] 19 
Schachen „ Hay! - *:1-| 578] 9625 
Schonberg - === [276 51] 23 
Seheſten 8 WL - 354} 62 18 
| Taxium--- hn. AG hos we; — — 15876 137 | 
Tilſii e - - [1139j 187] 6 
The 7 of Koningaberg — — m 474140 


- the year L721, 


E 


MEMOTR'S of tie 


'In Brejaw. 


X Buried. Ss Chriſtened. 2 
From the Ihe of Decem- / YE OM i 
ber to the 31ſt 1720, 38 Feniales © : 5 Ma 
January; 1521. Tas 145 BLVD 928 
| +: 6: rent DES 1 1 Totel 110 Wi 
March Fo 1 161 | Mar! ried . - * 46h pa Wi 
April 127 Among the dead were, hat 
May 149 | Marricd men = BE 
June 132. Women 4.14 boz 
July 86 | Widows and widowers 2 
I — Batchelors NE ok 
September Maidens | 
9 © 3 Iz; Children to ten > B65 . 3 
November 121} years of ago Girls 


er ll th the 24th, * | Stillborn 9 Ci. <-> 


Total 1465 


+. -< <_wm— 1 
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In Jauet... . E 
Backed 114 Chriſtened 124 
| 2 Vienna 
Buried 6490 Chriſtened 4104. 
So that there died 2386 more than were chriſtened. 


Aihelg the dead werk 43 caſualties. 
| Belide 8 ; nes off L2 Fraps: Ind 


mn „ 25 
450 1 94 | 
23 3 86 

18 rs EM, 109851 {2 1-11, | rented 
3 — * 4 Ms | | 25 

44 4 2 | OD 0; BL 3 ere 
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5 ; 1 lebald. 2j. 
Buried 1850 tat I998 WOT 424 Pair. 


Amongſt the butied were. Gitts ; : +4 2 yon 
Married men 1 — Males 50 
4 — women 2 a 20 Sdill born? Females 11128 
Vidowers by = Among the dars Were, 
Widows: i! plan ns! 4 Boys 0 | 70 
e. era | e —— 8590 
0 Maidens „ "Ly - — 
o LAY e Female 58 


o 
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366 MEMOIRS, of the 


Buried. IS 


| | — born. 


| | A | 2 

1 5 I = -| | |. „ - 

. o 

5 5 [SS Is : 

BIS TP Ald [© |. 

i 3 1 5 8. 
. K I EK MY 2H; 

e eee 
February 17/12 150 '9|_16| 10] 27/3 7] 2| 17 114 
[March {28 29] 13] 12 14.19 10 3 303 17] 138 
{April 31 240 9.1 17] 22 2.2 3 2] of 13/135 
May |.25). 23] 20[ 51-23] 163181" 51"ol-ol 16] 136 
June 28] x6; 17] 4| 15} 13} 21 3] 6| 2} 2] 12j 120 
July _ 7110 2 8 12 2,1 4 9 3/15 74 
Auguſt | 14 61__6| 19]_111_3]_21 3|_3| 2} gf 86 
(Septem. | 14| 14 1 21 131 18 2[4| 4|_3_1_7j_81 
ober | 17] 100 4 7} 14| 20 6| 7] 2] 7] 4{ 5 103 
ovemb. } 12] 13| 3 6| 20 2] 1] 3] 7 2] of 11] 85 
FE 
Fumm. 23211691100 9311931175124'37144[31121114911300 


Among the dead were ] Beſides x batchelor of 60, and 
218 from 60 to 69 years { =» of 61; and 5 maidens cf 
$2 70 79 old, 60, 62, 66, 70, and 7; 
16 8 88 | years of age. 
2 90 91 \ | 


Chriſtene! 


Ro v AL Soe izr v. 


Chriſtened. | TY 


| Fe- | [Pair | 
Males. males. Total. marr. 
January. 43 31 | 74 | 13 
February. 3i | 23 | 54 | 30 


* „ jt 051%..2 
April. 32 196-420 i; 5: 
May. 3t | 22 |- 720 
June. 21 31 | 52 24 


July. | 37 | 26 | 63 | 21 
Augaſt. 29 | 38-j-65 17 
 [Septem. 29 | 461 7530 
| ober. 38 33 |- 71 20 
ovem. 3734 71 52 
ae 27 20 Y 1 
Ilsum. 387 | 373 | 760 263 


Winong the chriſtened were. 1 So that in this year there died 
ght poſthumous ; 14 twins; | 1300. Born and chriſtened 
63 baſtards; and 2 Jews | 9760. Hence there are 540 
baptized. I fewer born than died. 


In the Marck. 


chriſtened 16086 Amongſt which were 596 baſtards, 
Married 4615 pair. 


kurt 
* urted 13511 


More barn 2 575 than buried. 


Among the buried were 28 perſons of 90 years of age and 
upwards, befides 3 of 100, 1 of 101, 1 of 102, 2 of 104, 
2 of 107, and I of 11: years. oi 


6 In the whole Rœyal Prufſia. 


ben 55295, Buried 58017. That there are 17:53 mor: 
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born than buried. | SIE 
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Next - a0 the _ Li.. 7 the Kingdom of Pruſſ 


| Chri- | Pair 
ftened. Marr. Brit 
In Angerbeg— — [18] 104] 2 
Balga — — — 60g] 168] 35 
Bartepſtein— — 1278 650 2M 
Bahrten— — 337] 64 20 4 
Brandenburg —— 944 222] %, 
Dutch-Eluukwaa ꝛo ꝓ ⁵]2f — 103] 20 1 
Fiſhauſen — — 498 1 I12| 30 4 
Gerdauen — — 490] 75| 2 
Gilgenburg — 110 37 
Infterburg —— —— 2235 359] 8 
Johannisburg| © —— + 4603] 76þ 1 
Labiau — — 569} 92] il. 
Liebſtadt — — 4311 94 25 = 
Lotzen k!: — 247] 68 1; 
Lyck — 1 352] 96] ins 
Marienwerder — 765 162 ib 
Mumme! — [914] 193] 5 
Ney denburg n — 545 121 32 
Neuhauſen — — | 234] 59] 1} 
F | oo. .. 
Oletzko —— — 311 103] 31 
Ortelsburg — ˙— , O26 0 
Oſterode ——— | 369] 144] . 
Preuſs Eylau ——— — | 503] 113] 4 ed 
Holland — — 00; 100-9 
Marck — — 657 134 33 
Rangnir — — — 791] 95] 33 
Raſtenburg — — — 738 1 105| 5; 
Rhein — — — 416 108] 21 
Shacke — — — | 514 87 32 
Schonberg — — — 2355 08s 34 
Seheſten — — — 330 do 23 
Taxium — — — 870 139 50 
Tilhr — — 12451 185 56 
| the City of Koningsberg — 1655] 424] 177 v. 
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In Natisboonn 5 
5 | Chriſtened' Males --- x50 


ent” 120 


5 GR Totel 250 * 'F 


Amongſt. which? were 1 pair of twins, 8. 2 boys and 
ils. Beſides 6 baſtards, 4. e. 3 boys and 3 girls. 

due 220. 6. Marrieci men 41. Married women 43. 
ſung men 11. Toung women 15. Children 110. f. e. 
boys and 43 girls. Amongſt which, widows 23. Lying- 
0 women 2. Sulborn, 2. Married 67 BAG... 2 7 


1 10 Nornburg. *y 

Brie! 1 N Chriſtened. | 
ried Men. . "234, ' Males WR ne Pts: — 541 
Women ee Females — e ae 343 


4 


eels: 5 Eo fe Ye ih 


2 Mkcidens „ 477 L 15 Total 1084 
„ 
10 „ i | 
-1 the Suburbs: 10 21 more weer dn died, 
12 — amongſt the chriſtened were 
| Total 1063 16 pair of twins. 
J 25 
py th Copenh en. 
31 | Born 2630 2 Buried 2247. 
nes Anſterdam. 
N be —_— liſt contains ) years, vis. from 1715 to 171 
Anno 1715 ed 7633 n 1 

16 7078 

17 2 965 6: 

18 8644 

Ig 9726 

ee 
31 5632 
E Epperies, WER OY 
Born 214. Buried 142 


In Dantzick. 
Born 1833. Buried 1455 Married 457 Pair, 
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An Account of the Diſſection % en Eye 20% 4 Catarad; 7 
= Mr. John Ranby.. val pak N* 381. p. 36. "JM 


$ EPT. 21, 19523. Mr. Ranby was conſulted by one Willian 
& Sollars, 50 years of age, who complained of a decay inf 
his fight: Upon examining his eyes, he obſerved tuo catara 
that in his right eye almoſt ripe, the other juſt fotming. Thad 
being no other obvious method of relleving the patient. 
Mr. Ranby propoſed the operation; but firſt advifed him tlf 
conſult ſome others of the profeſſion; and accordingly adrifng 
with - Mr. Tauner, he, upon. viewing his eyes, Gcchared chen 
both cataracts, but that neither of them was yet fit for the ope : 
ration. In the meantime the patient fell ill of a fever, and die 
the ſecond of March. Mr. Ranby procured the, xight eye, inf 
which the cataract was moſt, confirmed, in order to make af 
exact diſſection of it: In examintng it, he found the aqueou 
and vitreous humours in their natural ſtate ; but the'cr Pell : 
humour opaque and of a foul pearl colour, and more 040 f : 
ſtance than uſual. The generally received opinion, that a caf 
taract is a film, growing behind or ſometimes before the pupili 
made Mr. Ranby examine both chambers of the aqueous 1 | 
mour, with the utmoſt exaQreſs, but all to no purpoſe ;. for thi 
aqueous humour had 1's natural tranſparency, nor coi i he obi 
ſerre any thing preternatural, either on the 7975 or Swan, except 
Ing too great a contraction of the pupil. This very much con 
| Arms the opinion of Maitrejean, Byafie, Heiſter and Valſaloag 
Who have {everally aſſerted, that a cataract is only an opacity off 
the cryſtalline humour; and that it naturally proceeds from | 
ſzrous acid, which ſo far aſtringes, and corrodes its ſubſtance, al 
to deſtroy its tranſparency. This- Aaitrejean confumz by al 
experiment of immerging the cryſtalline humour in a compoliy 
tion of three parts water and one of &919 fortis, by which he 
tells us it may be rendered hard and opaque : But in this poinl 
Mr. Ranby is of the ſame opinion with the learned Dr. Piti 
cairn, who bas ſufficiently proved, that there is no ſuch ſeſ 
rous acidity in an animal body, To Mr. Ranby nothing leem 
more eaſy than to deduce this opacity of the cryſtalline humoug 


from an 1nfammation in the blood, or an increaſed momentum iꝗ 


the fluids, with which it is ſupplied: For, in that caſe groſſef 
particles, inconfiſtent with the tranſparency, may be impelie 
into the lymphatic veſſels, of which it is compoſed ; and the 5 
there is an inflammation is ſufficiently demonſtrable, hence, 
I. The patient often feels a pungent pain in the eye, which, 28 
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iis generally the forerunner of a cataract; 1o it certainly indi- 
des an inflammation of the part. 2. Theſe maculæ, which 
pear, ſwimming in tbe air, as it were, plainly prove, that 
here are Opaque particles already entered into the lymphatic 
jeſſels, which compoſe the vitreous . humour. 3. The iris, 
whoſe colour ariſes from the blood veſſels, as it changes from a 
ſohter to a darker colour, ſhews the violence of the inflamma- 
ion; and is, therefore, eſteemed a ſymptom of the worſt con- 
kquence. 7 


ervations on the Comet, that appeared in October, No- 
rember and December 1723; by My. Bradley. Phil. Tranſ. 
CCW | 3 5 
HE ſmall comet, ſeen in theſe parts of Europe in No, 
vember, October and December 1723, was firſt obſerve 
n England by Dr. Halley October 9, between ſeven and eight 
dock in the evening; it appearing then to the naked eye not 
nuch unlike a ſtar 27 the third magnitude: Viewing it thro' a 
kleſcope, he ſaw ſome ſmall teleſcopic ſtars near it, whoſe fitua- 
ton he noted together with that of the comet, in order to ſee 
thich way it tended. About 9 o'clock he again viewed the 
amet, and found it conſiderably moved from its former ſtations 
bing now paſſed a ſmall ſtar, which at the time of the fir 
ſervation was on the other fide of it: Comparing the two 
itvations of the coinet together, he perceived, that its appa- 
nt motion at that time was about 8 or g minutes in an hour; in 
idiretion towards ſagitta; and that the comet paſſed very 
kar it, if not entirely eclipſe the abovementioned ſmall ſtar; 
vole place he afterwards found to be in 3 22" 15! of Agua- 
tus, with 5 2" N. Lat. From the fituation of the comet at 
le time of the firſt obſervation, he judged it was in conjunction 
wh the ſtar at $* 5 equal time. 5 | 
Note, that the equal (and not the apparent) time, is like- 
viſe made uſe of in all the following obſervations. | | 
October 10. Dr. Halley having communicated to Mr. Bradley 
e ſubſtance of what he had obſerved, the latter was enabled 
ee night following to ſee the comet at Wanſted: The clouds 
WJ tindered him from obſerving it in the manner he defigned ; but 
e had time enough to meaſure its diſtance (with a micrometer 
aa 7 foot teleſcope) from a ſtar in Aquarius, marked e by 
ber. At Gh 2 1“ the obſerved diſtance berween this ſtar and 
11 ne comet was 1 13“ 53”, and a great circle paſting thro the 
rand comet made an angle with the vertical circle of 60 and 
B e . 


372 MEMOIRS of the = 
k. The comet was more ſoutherly and weſterly than the ſtarl 
By this obſervation the comet preceeded the ſtar 15 ;' 5)! N 


Aſcen. being 39* 5! more ſoutherly : So that the comers N 0 
Aſcen. was zo) 6' gol and its declination 119 8“ 15/ 8. be 
The place of s here aſſumed is accord ing to the Catal. ri, far 
as are allo the places of the other ſtars hereafter mentioned, from / 
which the comet was obſerved. The right aſcenſions and decli 0 
nations, here {ct down, of the ſeveral ſmall ſtars, that are na 501 
in that catalogue, were determined by obſerving the difference“ 
of R. Aſcen. and declination between thoſe ſmall ſtars and net 
others that were in the catalogue, and had nearly the ſame de 0, 
_——_—_ Soo Lens Py GL 01 
The ſame evening at yu 3“ a ſmall ſtar that was more eaſterii : m1! 
than the comer, and had much the ſame declination with io cone 
was diſtant from it 35” 40%. About the ſame time anothef 0 
_ Imall ſtar, that had nearly the ſame R. Aſcenſ. with the comet zo1' 
but was more ſoutherly, was diſtant from it 39“ 580. Tha one 
places of theſe two ſtars he had not hitherto obſerved. come 
© The next night proved cloudy ; ſo that Mr. Bradley could 10 
not ſee the comet again till October 12. when, the air being ver 0! 
ſerene and clear, he (Mr. Pfund aſſiſting in this and the follo/ vr 
ing nights obſervations) had an opportunity of comparing Wl & - 
with two or three {mall ſtars, that were near it. . 
At 7 22 a ſmall ſtar, whole right aſcenſion was found 3048 00 
40 230, and its declination )“ 8' 22/ S. preceeded the comet N. 
R. Aſcen. 26' 21" being 10˙ 42! more northerly : Hence th Lene 
N R. Aſcen. was $05? 6 44 and its declination 7 1 5 
47 0 | 
At 8h 50' the comet was in the ſame parallel of declination vunc 
with another imall ſtar, whoſe R. Aſcen. was found 305 9 508M ene 
and its declination ) 13. 20/ S. and preceeded the faid ſtar eme 
209 N. Aſcen. Hence the R. Aſcen. of the comet was 305 J J. 
36% and its declination % 13” 20 8. Theſe obſervation A 
were made with a 15 foot teleſcope, furniſhed with a micrq; Rift 
meter; as were allo all thoſe of the following nights. 4 
Ihe next night, vis. October 13, 6" 58 the comet folloue !“ 2: 
a ſmall ſtar 4 10% R. Aſcen. being more northerly than the 114 z,; 
11. 45%. The clouds did not permit to obſerve the place ; 
this ſtar; but its right Afcen. mult be about 304 22 and i NM 
declination 6 19'S, 5 „% oh 
October 14. The comet was near 2 ſtars, which are the sgi Ome 
and 65th of Aquila and Antinons in the Catal. Brit. and Mee 
$* 5 it followed the ſouthermoſt of them 20' 37! R. A/c | 
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king 29 $87 more ſoutherly : Hence the comet's R. Aſcen. was 
1022 49 10! and its declination 4” 45* 54" 8. | 
October 15. 6* 35 the comet preceeded the northermoſt of 
the ſaid ſtars 23” 6 R. Aſcen. being more ſoutherly than the 
far 4 15: Hence the R. Aſcen. of the comet was 303® 24 
zo! ; its declination: 1 Ss 55 

October 21. 6* 22” a {mall ſtar (whoſe R. Aſcen. was found 
zu 7 170% and its declination 11 50” S.) preceeded the comet 
16/0 R. Aſcen. being 5 50! more ſoutherty. Hence the co- 
ners R. A/cen. was 301? 48' 23! and its declination 68. 

October 22. 6" 24 a ſmall ſtar (whole R. Aſcen. was found 
ole 39 47! and declination 32. 43! N.) followed the comte 
minute R. Aſcen. being 13” 43 more northerly : Hence the 
comet's R. Aſcen. was 301” 39 197 and its declination 19“ N. 

October 24. 8h 2' a ſmall ſtar (whoſe R. Aſcen. was found 
01* 24 57! and its declination 1* 9' 22! N.) preceeded the 
omet 371 R. Aſcen. being 5' 12) more northerly : Hence the 
_ R. Aſcen. was 301 25' 34# and its declination 19 4” 
1% N. | 

October 29. 8* 56' a ſmall ſtar (whoſe R. Aſcen. was found 
01*6' 200 and declination 2* 51' N.) preceeded the comet 1 
N. Aſcen. being 23” 4of! more northerly : Hence the comet's 
N. Aſcen. was 301* 6' 200 and its declination 20 25' 20%½ N. 

October $0. Gh 20. The ſame ſtar had exactly the ame 
N. Aſcen. with the comet, being 11' 33 / more northerly: 
tence the comet's R. Aſcen. was zol“ 6' 20' and its declina- 
tion 29 39 27 N. 2 | 

November 5. 5" 53%. A ſmall ſtar (whoſe R. Aſcen. was 
fund 300 35' and its declination 3* 45 30“ N.) preceeded the 
omet 33” in R. Aſcen. being 2' 8” more ſoutherly : Hence the 
wmet's R. Aſcen. was 301* 8 and its declination 3* 47 58” 
N | 7 | 


November 8. h C. A bright ſtar placed by Hevelius in 
Rotro Aguilæ, but not inſerted in the Catal. Brit. (whoſe 
N. Aſcen. at this time was found 302 21 30” and declination 
428 4/ N.) followed the comet 19 9' 40“ in R. Aſcen. being 
1; ;“ more northerly : Hence the comet's R. Aſceu. was 3015 
iz 50 and its declination 4 15 3)“ N. 8 

November 14. G 20. A ſtar (whole R. Aſcen. was found 
301 2 ro” aud its declination 4 59 40“ N.) preceeded the 
comet 5" 35” in R. Aſcen. being 50 more ſoutherly : Hence 
e comet's R. Aſcen. was 301? 32 45” and its declination 5* 5 
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274 MEM O IRS f th 
„This was the laſt time Mr. Bradley obſerved the place o 
the comet, till after the full moon. 1 ba Oe 
Dr. Halley and Mr. Grabam continued to obſerve the comet 
tall November 20. and according to both their obſervations ther 
evening at 7* 45' the comet followed Þ in Collo Aquile 6 34 
55” in R. Aſcen. being about 4 more, northerly than the ſtar 
Hence the comet's R. Aſcen. was 3ai* 59' 50” and its declina 
e NN „ . 
The light of the moon increaſing daily, prevented them from 
making any more obſervations, the comet being by this time 
grown ſo faint, as to become in a manner imperceptible, while 
the.moon ſhine bright: And the faint appearance it made be. 
ff he moon obſtructed the fight of it, gave little hopes of it 
belno ſeen again after the full muon. Notwithſtanding whic 
IMr. Bradley (being then near Cirenbeſter in Glouceſter ſpire) wat 
tempted by. the ſerenity of the evening, and the uſe of a ver 
good 10 foot teleſcope, to look for it again before the mow 
poſe ; and he found it among ſome ſmall teleſcopic ſtars; but! 
a ppeared fo faint and dull, as made it doubtful, whether wha 
he "pF for the comet might not be a ſmall ſtar with a lit! 
h azineſs about it. But this doubt was cleared two nights after 
when. he perceived that the comet was moved from its formet 
fi tuation, towards a bright teleſcopic ſtar, from which he after 
wards took its difference of R. Afcen. and declination: upon hit 
re turn to Wanſted on December 7. . 
Ihis ſtar's R. Aſcen. was then found to be 3037 39 20“ an 
di-clination “ 32 50” N. And December 3. 6 45 the comet 
followed it 3” 15” in R. Aſcen. being 1. more northerly than 
tie ſtar: Hence the comet's R. Aſcen. was 303 42 3 and it 
declination 7“ 46 30/ N. | - 
This was the laſt night Mr. Bradley ſaw the comet, an un 
:nterrupred ſucceſſion of cloudy evenings ſo long prevented bi 
a bſerving it, that it became uncertain where to look for it. 
The abovementioned obſervations are the principal of thok 
' tnade at Manſted; and moſt of them being taken from ſtars 
which are not in the Hritiſh catalogue, whole places, therefore 
;zare here determined, only by comparing them with ſome the 
were; it cannot be ſuppoſed, that the comet's places, deduce 
from them, are altogether exact. For which reaſon Mr. Brad 
has all along ſet down not only the place of the comet and 
ſtar, where it was known ; but alto the particulars of the ob 


ſervation, that if any herezfter ſhould be willing to examine tog 
track of this comet more nicely, they may know where to 


find 
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ſa order to determine the orbit of this comet, Mr. Bradle 
ſppoſed it to deſcribe a parabola, agreeable to what is deli- 
rered in H4b. 3. of Sit Jaac Newton's Princip. Math. and 
then he found the inclination of the planes of the orbit and 
cliptic 49 59]; the place of the aſcending node 14 16' of 
fries ; head of the perthelion 12* 52' 20%/ of Taurus; the 
ſtance of the perihelion from the node 28* 36' 20/; the loga- 
ihm of the perihelion diſtance 9.999414 ; the logarithm of 
the diurnal motion 9. 96 100; the time of the comet's being in 
i perihelion Seprember 16. 16 10' equal time. The motion 
o the comet in its orbit, thus fituated, was retrograde or con- 
tary to the order of the ſignss. | + 
From theſe elements, by the help of Dr. Halley's general ta- 
lle for comets, (to which they are adapted) Mr. Bradley com- 
ned the places in the foregoing table, which agreeing with 
the obſerved places as near as the obſervations themſelves agree 
zith each other, ſhew, that it. would be a vain attempt to pre- 
nd to determine the true ellipſis in which this comet moves, or 
ts periodical revolution, from ſo ſmall a part of its orbit as it 
lecribed between the firſt and laſt of the foregoing obſervations : 
This, therefore, muſt be left to poſterity ; eſpecially, ſince it 19 
certain, that this comet is not one of thoſe of which obſerva- 
tons have hitherto been tranſmitted to us, ſufficient to deter- 
nine the fituation of their orbits | 
The nucleus of this comet was very little; for, it appeared 
but of a ſmall diameter, when Mr. Bradley firſt ſaw it; tho! it 
Was then above three times nearer the earth than the ſun is at its 
mean diſtance : Its tail was then hardly diſcernible with the 
ned eye; but thro' a teleſcope one might perceive a faint 
light, extending itſelf above a degree from the body. 7 
Mr, Bradley had not hitherto heard, that this comet was feen 
beſore October 6. tho? it was in a proper fituation to have been 
ablerved in the mourning, the moſt part of September ; _ 
cally, from the time it was in its perihelion, till near the end of 
that month: For, about that time it croſſed the milly way be- 
tween the maſt of the ſhip and the head of the Grear dog, pal- 
lng between the bright ſtars in the body and tail of the Great 
g, towards the head of the dove, where it was about Septem- 
ber 29, being by that time got ſo far towards the ſouth- pole, as 
at to riſe above our horizon. From thence it paſſed under the 
tall of Xiphias within about 15® of the ſouth 2 of the 
ecliptic ; and moving on between the head of H rus and the 
bright ſtar in Eridanus, called Acharnar, it went by the ſtars 
Yes. Vi 16 Eb © iQ 


in the body and neck of the crane about October 5. when is 
eame again above our horizon: From hence paſſing under the 
tail of the F and between the ſluts ke the es 
of Capricorn, it croſſed the ecliptic October 8. in about 84 
4 of Aquarius :: From thence it moved on by the hands 4 
- Aquarius and Antinous towards the head of the eapls, accord 
ing to its courſe before deſcribed, l. 
The comet was in oppoſition to the ſun October 1. when i 
had near 74* S. Lat. and altered its longitude 2 figns in a day 
About October z. it was in its perigæum or nearelt diſtance te 
the earth, being then almoſt 10 times nearer it than the ſun j 
at its mean diſtance ; and its apparent motion was then about 
209 in a day; and when Mr. Bradley laſt ſaw it, it was above 
Wirt is far off as the hn. 


Obſervations on the N Comet at Witham in Eflex; þ 
- _ the. Lord Paiſley. Phil. Tranſ. N*:;82.'p. 50. 
H 18 Lordſhip being at Wirham in Eſex, where he hac 
1 1 the advantage of a very clear ſky, firſt diſcovered thi 
comet on Friday the 11th of October, 1723, about 7 o'clock 1 
the evening; it then appeared not much unlike a ſtar of be 
tween the fourth and fifth magnitude; but a hazineſs round the 
head, and ſome light ſtreaming from it on that ſide, oppoſite tc 
the ſun, induced him immediately to look upon it as a {mal 
comet; which his obſervation next evening abundantly ſatisfec 
him of. He was very particular in the notice he took of it 
appearance, Fig. 1, 2, 3. Plate XI. repreſenting it on three ſeve 
ral nights, viz. the 11th 13th and 15th of the ſame month 
Some time after the tail became ſo inconſiderable, as hardly to 
deſerve any farther deſcription, as will be readily Judged from 
the decreaſe of it between the 11. and 15. days of the month, 
The tail was viſible on the 11. to near a degree's diſtance from 
the body, as he found by comparing it with ſome known dil 
tances in the heavens; it was of a duſky light, not unlike a 
cloud growing darker and darker towards its extremity, as fe- 
preſented in Fig. 1. where, as well as in the two following Fig, 
the whole ſpeck in the head is deſigned to ſhew the brightneis 
of a ſmall ſtar; from the compariton of which with the tai, 
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4 
the brightnęſs of the latter may in ſome ſort be collected. The 
tail appeared ſharper and not ſo much ſpread in the two follow. ; 
ing obſervations, ard in the laſt did rot exceed & part of the c 


firſt lepgth; it was then of a much darker colour, which made 
the difference between that and the head more obſerrable, - 
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ted ſtill appcaring ſufficiently bright. For ſome following 


wich the comet was ſo far diminiſhed, as only to be known by 
u motion, its appearance being no ways diſtinguiſhable from 


23333 
88 


kt of a ſmall nebuloſe ſtar, 


h Obſervation on the ſame Comet ar Albano October 
1723 ; by, C. Franciſco Bianchini. Phil. Tranſ. Ne 382. 
p 51. Tranſlated from the Latin. 1 


ger OB. 1. S. Bianchins, after obſerving the ſituation of 
Jupiter's ſatellites, chanced to caſt his eyes on Capricorn; 
nd running over all the ſtars , in that conſtellation, he eſpied a. 
ztain nebuloſe ſtar, larger than any of the reſt, but which he 
xier obſerved. there before: In order to examine this new phæ- 
wnenon, he directed his teleſcope thither, and he immediately, 
fund it to be a comet; for, there appeared a very thin nebu- 
bus globe with a ſmall bright nucleus in the middle: It might 
llewiſe be ſeen with the naked eye. -Befides the nebula or at- 
noſphere of a comet, it had a ſhort tail, regarding the eaſt, as 
reſented Pig. 4- Plate TL. . 

8. Bianchins made his uſual obſervations. on this comet, in 
ader to find its longitude, latitude and proper motion. 

The firſt night, viz, October 17. about 7 44 P. m. it paſs d 
der the meridian (which almoſt coincides with that of Rome) 
ad was diſtant from the zenith 69" 29. 

At 8 117 30% the comet was diſtant from Fomahant of 
Aquarius 203 3'3 and at 8* 1) zo from g in Aquarius's 
rht ſhoulder 2 15 8' ; conſequently, the comet was in 115 54“ of 
Auarius, with about 117 10'S. Lat, from the ecliptic. 

On the 21. it was as near the ſtar s in the. net above Aua- 
us left hand, as s itſelf is near the leſſer ſtar ꝶ in the ſame 
xt, and the comet formed a right line with « and , as repre- 
{ned Fig. 5. Therefore, from this obſervation and from the 
difference of R. Aſcen. and declination between the comet and 
the faid ſtar s, which S, Branchins very carefully obſerved, the 
place of the comet was in 6* 45” of Aquarius with 8* 5” N. Lat. 
tom the ecliptic, . 5 5 

Hence likewiſe may be inferred the proper motion and path 
af the comet; which was thro? the plane of a great circle, in- 
terleting the ecliptic in 9® of Aquarius, and forming with the 
«liptic an angle of 80 near x. DE 

The following days it .moved always in the fame proportion 
ind its elongation from the earth encreaſed daily. 
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iets his obſervations were interrupted by cloudy weather, after 
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Aſter ſeveral trials he could find no ſenſible parallax ; conſe 
quently, its diſtance from the earth muſt be very conſiderable, 
As to the comet's latitude there was not above a minute 0 
two difference between Bianchini's obſervation, and that mad 
by F. Carbone and Capaſſo; in all other reſpects the obleryy 
tions perfectly agreed, _ . 


Obſervations about Waſps aud the Difference of their Sexe 
by Mr. Derham. Phil. Tranſ. Ne 382, p. 53. 


T5 July 1723. Mr. Derham obſerved ſeveral ' waips flyini 
about the top of the collegiate Chapel in Wend/or Caſt 
and particularly, frequenting a covering of deal-boards and th 
pieces of timber, ly ing on the leads; moſt of theſe' waſps wer 
of a larger ſort than uſual, and he imagined they came thithe 
to gnaw the wood, and carry it away in 'mouthfuls 0 buil 
their neſts ; of which he has taken notice in his Phy/i'Theok 
particularly, Bock 4. ch. 11. note 21. and ch. 13. #6te-12: Ot 
July 6. he ved a cluſter only of three 'waſps, cloſely em 
bracing each other; one of which was a large female'waſp 
the other two of a leſſer ſort : Soon after he found 8 or 1 
waſps, cloſely hanging together, and diyers other ſuch like par 
cels: In the midſt of all which was conſtantly a queen-wafy 


and only one; the reſt being always of a different fort fru but 
either the queen or the common waips, which made him ful bing 
pect they were male and female; and, therefore, examining en, 
another cluſter of them with greater exactneſs, he found ti the 
queen · waſp in coitu with one of the other waſps, and fo cloſel ii rwnin 
joined tail to tail, that it was ſome time before they wer] But 
parted: | | TOE (IS 
' After this he caught all the waſps he could on the top of the valps. 
chapel, but he could not ſee one of the common Jabouring waſpi For 
among them; but all were for the moſt part male waſps, wit tony 
now and then a queen or female among them, and ihe com ulour 
monly in coirn, ; RE OOO: WMWbli 
Hence it appears, that there are three ſorts of waſps ; tb ach 
queens'or females, the kings or males and the common labourſFut 1 
ing waſps, and each of them very diſtinc. a Parts, 
N ax. or female waſp (by many called the king - waſpff ay 
is much longer in the body and larger than any other waſp. = 

e v 


The male waſps are leſſer than the queens; but as much dle 
longer and larger than the common watps, as the queen 1% ich 
longer and larger than theſe: The males wed no ſtings as che ple 


gueens and common waſps all have; and theſe are 1 (a MI 
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Jofet, what authors call 'Azerrpzs, and take to be females ; 
d he himſelf be of another opinion, imagining all waſps to 
have ſtings, from his examining a waſps neſt at Ham, Anno 
1587. in which he found none without a ſting. But Mr. Her- 
um is ſurpriſed, how that curiays enquirer ſhould mils of 
theſe ſting-leſs male waſps: He myſt either have been too haſty 
in his examination, and not being aware of the difference, have 
hought the males (which are but few in number to the labour- 
vs waſps) were the'fame and had ſtings as well as the reſt ; or 
dle he made his enquiry at a time, when perhaps the males 
had deſerted the = which, probably, they may do, as the 
male or drone · bees are forced to do; or elle the year 158y ( in 
which Moufer made his obſervation) might produce fewer w-alps, 
x leaſt fewer male · waſps than the ſummer. of the year 1723 
i, (in which Mr. Derham made his) which was obſerved to 
hre a greater abundance of waſp-neſts than had been known. for 
many years: And in all the neſts he ſearched into, he conſtantly 
bund male waſps more or leſs, according to the fize of the neſt 
ud number of waſps therein; and the part of the neſt, where 
beſe males are bred, or at leaſt where he found them moſtly 
rüde, was chiefly the two uppermoſt cells or partings between 
the combs, but one. | 1 „ 

But to return to the diſt indtion of the male waſps; another 
thing by which they may be known from other waſps, is their 
enn or horns, which are longer and larger than either thoſe 
of the queen or common waſps; and with them they ſeem in 
unning to feel more than the others do. 1 

But the chief difference is in the parts of generation of theſe 
male. waſps, which are quite different from thoſe of other 
waſps, | | | 
For the diſcovery of theſe parts, if the a/vas be preſſed, an 
tomy or ſhell-like part will be thruſt out, of a ſhining black 
wlour, which confiſts of two parts like ſhells, ſomewhat re- 
kmbling the caſtagnets uſed in dancing; at the extremity of 
ach grows a hook, ſomewhat like thoſe of the carwig's rail, 
but ſmaller; in the middle between theſe hooks appear three 
pats, the midd lemoſt of which is a ſtiff brown tube, very curi- 
ally made with the fore-part like a ſpoon or ladle, and the 
ter end within the body, is neatly branched and braced to each 
ie within the two ſhells abovementioned : A little above 
ich branching is a pvu47:oy or ſwelling, like that of a dog's 
Przle ; and probably, ſerves for the ſame uſe, if this tube be 
> u Mr, Derham imagines) the penis of the walip. G 
11 e | n 
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Atſter ſeveral trials he could find no ſenſible parallax ; conſe 
quently, its diſtance from the earth muſt be very conſiderable, | 

As tv the comet's latitude there was not above a minute « 
two difference between Bianchinis obſervation, and that mad 
by F. Carbone and Capaſſo; in all other reſpects the obſeryy 
tions perfectly agreed. 33 


Otſervations about Waſps aud the Difference of their Sexe 
by Mr. Derham. Phil. Tranſ. Ne 382, p. 53. 


| TY July 1723. Mr. Derham obſerved ſeveral 'waips flying 

about the top of the collegiate Chapel in Nindſor Caſth 
and particularly, frequenting a coyering of deal-boards and th 
pieces of timber, ly ing on the leads; moſt of theſe waſps wer 
of a larger ſort than uſual, and he imagined they came thith 
to gnaw the wood, and carry it away in mouthfuls to bui 
their neſts; of which he has taken notice in his P. Theol 
particularly, Hook 4. ch. 11. note 21. and ch. 13. nos 12: Ot 
July 6. he f a cluſter only of three wafps, cloſely em 
bracing each other; one of which was a large female waſp 
the other two of a leſſer ſort: Soon after he found 8 or 16 
waſps, cloſely hanging together, and divers other ſuch like pat 
cels: In the midſt of all which was conſtantly a queen - waſſ 


and only one; the reſt being always of a different fort froi Bu! 
either the queen or the common waſps, which made him ful bing 
pect they were male and female; and, therefore, examine, 
another cluſter of them with greater exactneſs, he found t A the 
queen- waſp in coitu with one of the other waſps, and fo cloſeli mnir 
joined tail to tail, that it was ſome time before they wer But 
parted: 5 en le. 
Atſter this he caught all the waſps he could on the top of th pe 
chapel, but he could not ſee one of the common Jabouring waſp For 
among them; but all were for the moſt part male waſps, with tomy 
now and then a queen or female among them, and ſhe com olour 
monly in coirn, . => fl 925 SHOT; {mbl. 
Hence it appears, that there are three ſorts of waſps ; thY | 
queens or females, the kings or males and the common labour bi ſt 
ing waſps, and each of them very diſtince. | * 
ally 


” FE 00 | pax or female waſp (by many called the king-waſp 
is much longer in the body and larger than any other waſp. (her « 
| The male waſps are leſſer than the queens ; but as moch ide v 
longer and larger than the common watps, as the queen 1 ich 
longer and larger than theſe : The males et no ſtings as chal przle 
gueens and common waſps all have; and theſe are according iq (as M. 
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Jorfer, what authors call Axerrpuc, and take to be females ; 
tho! he himſelf be of another opinion, imagining all waſps to 
hre ſtings, from his examining a waſps nelt at Ham, Auno 
187. in which he found none without a ſting. But Mr. Her- 
hun is ſurpriſed, how that curiays enquirer ſhould mils of 
theſe ſting· leſs male waſps: He myſt either have been too haſty 
in his examination, and not being aware of the difference, have 
tought the males (which are but few in number to the labour- 
ns waſps) were the'fame and had ſtings as well as the reſt ; or 
(ie he made his enquiry at a time, when perhaps the males 
nd deſerted the gelt which, probably, they may do, as the 
mle or drone-bees are forced to do; or elle the year 158) (in 
which Moufer made his obſervation) might produce fewer waips, 
r leaſt fewer male-waſps than the ſummer. of the year 1723 
ld, (in which Mr. Derham made his) which was obſerved to 
tare a greater abundance of waſp-neſts than had been known: for 
many years: And in all the neſts he ſearched into, he conſtantly 
bund male waſps more or leſs, according to the fize of the neſt 
nd number of waſps therein; and the part of the neſt, where 
theſe males are bred, or at leaſt where he found them moſtly 
ride, was chiefly the two uppermoſt cells or partings between 
the combs, but one. 1 „ 
But to return to the diſt inction of the male waſps; another 
hing by which they may be known from other waſps, is their 
nenne or horns, which are longer and larger than either thoſe 
of the queen or common waſps; and with them they ſeem in 
nunming to fee] more than the others do. 3 

But the chief difference is in the parts of generation of theſe 
male-waſps, which are quite different from thoſe of other 
waſps, N Et | | 
For the diſcovery of theſe parts, if the a/vas be preſſed, an 
boy or ſhell-like part will be thruſt out, of a ſhining black 
olour, which confifts of two parts like ſhells, ſomewhat re- 
embling the caſtagnets uſed in dancing; at the extremity of 
ach grows a hook, ſomewhat like thoſe of the earwig's tail, 
ut ſmaller ; in the middle between theſe hooks appear three 
Wits, the middlemoſt of which is a ſtiff brown tube, very curt- 
PR fully made with the fore-part like a ſpoon or ladle, and the 
her end within the body, is neatly branched and braced to each 
e within the two ſhells abovementioned : A little above 
ich branching is a pv#a7:oy or ſwelling, like that of a dog's 
ble; and probably, ſerves for the ſame uſe, if this tube be 

al ws Mr. Der ham imagines) the penis of the walp. 0 
| 5 
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On each fide this penis, lye two ſtiff parts branched at th 
top, with ſomewhat like hairs, thereby reſembling bruſhes ; 3 
the bottom of theſe are two curious black cells, with an openiny 
on one fide, like that of the concha veneris, and with ſmall 
whitiſh hair growing on one edge thereof. What the uſe 
theſe two bruſh-like members may be, Mr. Derham could 
not tell, unleſs it were to ſtrengthen and ſupport, or direct thy 
penis in coitu, or provoke therein. 

Behind all theſe parts, already deſcribed, and more withi 
the body, lies a long contorted white veſſel, which at fit 
Mr. Der ham took to be the real penis, penetrating the ladle. lil 

tube already mentioned: But upon farther examination, he n 
ther takes it to be the ſpermatic veſſnn. 

The uſe of the 2 little hooks at the extremity of the europy 
gium or ſhells, Mr. Derham takes to be, the catching:holds 
the female's podex, and directing and aſſiſting the penetrationo 


other 


the penis in coitu. | | na 
As to the — of generation in the queen or ſemale-waſpe ala 
there was nothing to be ſeen ſo remarkable, as in the male; bu te 
thoſe parts are very like what we ſee in the common labourin unely 
waſps : And with the moſt accurate obſervations Mr. Derhani And 
could make with his microſcopes, he could not perceive an ut the 
difference at all. For which reaſon he ſuppoſes it is, that mol"! 
of the writers on waſps and bees have been very confuſed an" lay 
wavering about the ſexes of theſe two tribes of inſets. I be co 
would be endleſs to cite authors and their opinions; eſpeciali 
concerning the bee- tribe. Mr. Derham thinks Swammerdan d em 
opinion, vide Sam. Hiſt. Inſect. p. 92. (who as he was one « (uent] 
the firſt that rejected equivocal generation, ſo he was one of thi ud in 
moſt judicious writers on inſects) is the moſt juſt, vis. the led he 
there are three ſorts of bees. 1. The king or more proper] lch is 
* the queen, as being of the female ſex. 2. The drones, wh 
are properly males. 3. The labouring bees, whoſe ſex w To « 
cannot diſtinguiſh, ſince we can obſerve neither male nor fe l. Der 
male parts in them, which are very diſtin& in the drones er tr 
kings and the queens, by a vulgar error called the kings bu, t. 
According to the incomparable anatomiſt Foh. Van Horne lt have 
there is an ovarium in the queens, Sc.“ ment te 
As to what 1s related by Ariſtotle, Pliny, Virgil, or an 01Sex pK 
other ancient authors, or by our more numerous modern author p mo 
concern ing the production of waſps out of horſes; or of bet the. 
out of oxen or young bullocks; as alſo of their polity, theilt of th 


emperors, kings, dukes and common ſubjects, _ = 
iſciplig 
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iipline and juſtice, their ſtrièt temperance and other virtues, 
with a great deal more, is ſo very whimſical, that it is not 
oth while, to take any farther notice of it: But there is a 
ry told by Moufet, in Theat. Inſect. J. 1. c. 8. that deſerves 
ur conſideration, viz. that in 1582, being on the higheſt 
idges of the Cartmel hills (Mr. Derham ſuppoſes in Lanca- 
aſbire) he obferved among the rocks two ſpecies of waſps 
&(perately fighting; that they differed only in ſize; that the 
kroer truſted to their ſtrength, and the ſmaller to their num- 
hers ; there being fix of the ſmaller ones engaged againſt only 
ne of the Jarger ſize; and that the battle was not in the air, 
hat among the graſs, and laſted for ſome hours in the hotteſt 
ſun, 1t not An an end in two or three hours. The cauſe 
{ this engagement according to Moufes was, that the large 
ups are wont to rob the lefler of their honey and young, or 
bthem ſome ſuch injury; and the leſſer being very revengeful 
ud naturally full of courage, did outbrave even Mars himſelf 
aulting their enemy. But this engagement Mr. Derbam 
ies to be ſuch another, as that he has given the account of, 
unely, one under the conduct of Venus, rather than of Mars. 
And as there is no doubt to be made of its being ſuch, and 
lt the engagement ſeen by Monfer was on the higheſt tops of 
nel (in ſummis Cartmeli Montium jugis) as that Mr. Der- 
in ſaw was on the very top of VWindſor- Chapel, it may deſerve 
be confidered, whether waſps ever copulate in lower places, 
Flous to diſturbance and every one's obſervation ; or only on 
ch eminencies, where they can be more out of fight ; and con- 
quently, in greater ſafety : And if at any time they ſhould be 
ad in copulation, they may all with ſafety be ſeiſed with the 
ed hand, provided it can be ſecured againſt the queen - waſp, 
lich is the only one in the company, that is provided with a 
lp, | 
To conclude theſe obſervations about the ſexes of waſps, 
l. Der ham takes notice of Moufer's experiment, (which the 
mer tried) v1. if. you take a waſp by the feet and ſuffer her 
bus, thoſe waſps, which have no ſtings, but none of thoſe 
it have, will fly to her; which ſome, ſays he, uſe as an ar- 
ment to prove, that ſome waſps are males, and ſome females, 
experiment Mr. Derham was minded to try with a queen- 
9 more eſpecially ; not knowing, but that waſps, particu- 
the males, might be as fond of their queens, as the bees 
rok theirs, who will not forſake them, but live and die with 
en. But he did not find i: ſucceed ſo among the 9 
| | | gy Or, 
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ted maſs of ſuet: Hence the paſſage of the faces was ob- 
ructed, and hence proceeded thoſe exquiſite pains the patient 
as tormented with before her death: And to obſerve this by 
je bye, for ſeveral days belle ſhe died, ſhe had no ſtool 
ther ſpontaneouſly or by the ſharpeſt glyſters, 

Afterwards the omentum was ſeparated from the liver, ſto- 
ach, ſchirrous pancreas, the inteſtines, and at length from 
e meſentery, and the internal Iamina of the peritonæum, that 
vers the Kidneys: The ſpleen was ſunk in ſome meaſure into 


is maſs, being thereby contracted and reſembling a piece of 


ide. | 


This omentum weighed 16 Jb. and 4 averdupois, beſides one 


two pounds more that adhered to the parts. A prodigious 
eight! If we conſider that the omentum of the fatteſt man 
arcely weighs 3 pounds; in a word the Dr. obſerved none 
arger, in all the ſubjects either he himſelf diſſected, or ſaw 
feed by others. It is true there is a much larger omentum 
entioned by Gregory Horſtius in his Ob/. and allo in the 
phemerid. German. Ann. X: Yet ſtill this may be juſtly 


ckoned a prodigious one. 5 
Both in the external and internal ſubſtance of this omentum, 


he Dr. obſerved a great many blood - veſſels, exceedingly di- 


ated ; ſome of which were bigger than a gooſe-quill, and 
thers terminated in aneuriſms, as it were: Out of the Jargeſt 
f which he expreſſed about fix ounces of blackiſh blood, with 


me whitiſh grumæ; whether theſe were particles of fat, ab- 


red by the epiploic veins, and concreted by the diſtemper, 
e Dr. could not tell. 

This maſs ſeemed: to conſiſt of a great many lobes, cloſely 
dhering to each other; yet he ſeparated ſome, of which a few 
ere as big as a ſmall apple, and of much the ſame ſhape, the 
2 was harder than the reſt, and could hardly be cut with 

nife. | 

In this ſubje& were alſo the following remarkable particulars; 
he lower part of the liver was become ſchirrous; ſeveral cal- 
ui were taken out of the gall-bladder, of the colour of pit- 
cal, friable, and floating on water, not improperly called 
ining bile ; for, there were a great many ſparkling (un- 
loubtedly ſaline) particles therein. : 
The glands of the meſentery were ſchirrous; nay, ſome of 


em almoſt as hard as a ſtone ; the thin guts were inflamed ; 


he colon together with the cæcum was almoſt entirely gangre- 
ns, as alſo the vermicular proceſs. 
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Both the kidneys were 22 ſound; the right ſent ont 
two ureters, and upon diſſecting the: kidney, the Dr. eafilyl 
perceived the reaſon; for, the pelvis of the kidney wag 
divided by a kind of ſeprum, a finger thick, entirely of th& 
ſame ſubſtance with the reſt of the parenchyma. of the kidney] 
ſo that there was a double kidney, as it were, with a double 
Pelvis and a double ureter. 5 5 

There were about two pounds of bloody ſerum in the lowest 
part of the abdomen. ä „ : 

This diſorder ſeem'd to be entirely incurable, unleſs i 
could have been prevented at firſt, „ 

Mr. Fox, 40 years of age, of a thin, bilious temperamentf 
languiſhed for a month or two with a nauſea, jaundice an 
colic: At length being ſeiz'd with a violent fit of the colicf 
from drinking plentifully of cyder, he vomited every thing 
made but little water, of a lixivious colour, which depoſited 
much greeniſh ſediment. La 3 
Ihe Dr. immediately order'd an emetic potion of Tpecacu 
anah, upon which drinking plentifully of an infuſion off 
C. Bened. he brought up a great deal of viſcous bilious matter 
and then by giving him a glyſter of zerebinth. he had twill 
or three ſtools; upon taking an anodyne mixture, his voi 
miting and gripes ceas d; and now the patient complain'd of 
an extreme langour, and a diſtention of the abdomen; and £ 
little after the pain return d. The Dr. preſcrib'd a bluse 
jalap. Dj. calomel. gr. viii. ſpec. diambr. gr. vi. laud. ſolid 
gr. 1. ſyrup. de ſp. cerv. q. ſ. to be taken with 7inft.. ſacr. ul 
Upon this all was quiet again, and 12 hours after, he ha 
three ſtools of a very thin bilious matter: Upon taking an 


anodyne draught he had a quiet night; in the morning com 


1 . . 8 * 0 6 A FE 
1 4 ) (Gy 
plaining of a pain and ſwelling in his jaws, he ſpit a thic : 


duſkiſh matter; and ſoon after he diſcharg'd a large quantitfi 


of a green ſaliva, very much reſembling porraceous bileſ 
only thinner, This flux of green ſaliva laſted about 4o hours 
in which time he diſcharged upwards of two pints; then ig 
inclined to a yellow colour, till at length it became like 
ſolution of gat. gambe, the quantity rather increaſing than 
diminiſhing.” z 

This colour likewiſe continued for 40 hours, and then tha; 


ſaliva becIme gradually pellucid; and the falivation, as id 


had begun, ceas'd all of a ſudden, 


In 1wo years time be had been troubled twice or thrice 
with the jaundice, before the acceſſion of this diſorder ; Teng 
year 


years before, he had been in great danger of his life by an 
extraordinary ſalivation, which came — 
hen he had not taken the leaſt grain of mercury, nor was his 
{diva any ways coloured. © 

In this caſe the following things are worth obſerving ; firſt, 
1 ſpontaneous ſalivation, or probably, raiſed by ſo very 
ſmall a quantity of caJomet ; for, the Dr. had preſcrib'd ſeveral 


whole ſcruple, without the leaſt fign of a ſalivation. 

The next thing to be obſery'd is the uncommon colour of the 
ſliva; for, the teeth and jaws were tinged green, as if they 
had been done over with verdigreaſe, and they continued of 
that colour for 14 days after the patient recovered. 

[t is farther to be obſerv'd, that this flux was critical, and 

indicated the jaundice and colic ; for, as ſoon as the ſalivation 
began, the patient had not the leaſt pu in his belly, and 
the greemiſh colour of his ſkin gradually diſappear'd; he 
lkewiſe made water in greater quantity, but of a blackiſh 
colour; and tho' before this Aux he had been very weak, and 
almoſt dying, yet he bore well this extraordinary diſcharge 
i /aliva. : 
1 well known that the /erum of icteric patients is 
inged with the bile ; nor need it ſeem more ſurprifing, that 
zyellow feram ſhould be diſcharged thro' the ſalivary glands, 
than thro' the ſerous veſſels of the catis, as is frequently ob- 
{:rv'd to be the caſe, after firſt applying a bliſter, not to 
mention bilious urine. But it is not ſo eaſy to determine 
nience this green colour of the /aliva ſhould proceed: The 
Dr. however takes the drinking of the cyder to have been the 
r oi „ 

A green colour is produced upon mixing an acid with the 
ble: Hence the green ſtools of children, attended with 
Tripes, by the ſouring of the milk upon their ſtomachs, and 
hence ariſes a parraceous bile: Now the acid of the cyder 
being abſorbed by the lacteals, or probably by the meſeraic 
reins, the conſequence would be a change of the yellow- 
colour of the ſerum into a green: He owns, indeed, that acids, 
ny, that of vitriol, are changed by the vis vitalis of the 
body into an alcalious nature: But when the ſtrength fails, 
ind the concoction is vitiated, and the Iympha becomes 
tfocte, and the bile unactive, to which if you add the ſlow 
arculation of the blood, the acids, being but very little alter'd, 
te diveſted of their _ — neither in the firſt paſſages, 

TS nor 
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pontaneouſly; and 


doſes of the ſame calomel, and ſometimes to the quantity of 
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nor in the blood itſelf. This is confirm'd by the acid ſwears 
Of weak perſons, and the acid taſte in the mouths of ſuch 48 
Tecover from inflammatory fevers, who have had large quan- 
tities of acid liquors given them to drink, the Dr, himſelf 
leveral times obſerv'd, that ſoon after drinking plentifully 
of cyder, he made water that {melt ſtrongly of it. 

The Dr. waited of a woman, taken with a violent hemorr. 
hage that laſted for ſome time, to whom among other thingy 
was given a great deal of the elix, vitriol. Mynſich, At length 
the hemorrhage ceas'd ; but the patient, being thereby 
weakened, fell into ſlight ſpaſms, had pains in her joints, 

the gripes with a diarrhea; ſhe made ſeveral green ſtools 
very like cows dung, for ſeveral days together, tho' ſhe had had 
three doſes of rþabarb. to carry off the acid particles, adhering 
to the inteſtines : This acid ſalt, mix'd with the blood, wa 
ſeveral days after thrown off into the inteſtines : withouff 
undergoing any alteration from the vis vitalis. 
M. Leewenhoeck obſerv'd with his microſcope, that the 
acid ſalts of the chyle are blunted and comminuted by th& 
bile ; but when there is an obſtruction in the liver, acids pa 
thro' the lacteals entire: That there was an obſtruction off 
the bile in the former patient, was evident from his conſti 
pation, and white ſtools, | 8 9 
The Dr. thinks his hypotheſis may be illuſtrated, if wg 


wlate 
bout 
nett) 
Jr. w 
tar 
to t. 


confider the cauſe of the green colour of cachectic virgins Wi: F. 

For they greatly delight in unripe fruits, vinegar, Oc. bu nd fc 

the organs of concoction being vitiated, they mix with th tis g 

blood without undergoing little or no alteration, and overchatę u giv 
both it and the bile with acids: Hence the glands are obWM nd h 
| ſtructed, the face from being green becomes pale, and hence 
dropſical tumour; and what is more, the ſchirrous liver of 

ſuch as have died of the green ſickneſs, has often been ob Vr. 


lerv'd to be green. 5 | | 

Now the Dr. ta kes the yellow colour of the ſaliva ſucceeds 
ing the green to be owing to this, Viz. that after the acid ha@ 
been partly thrown off from the blood, and partly deſtroy'8 
by the increaſe of its motion, by the adminiſtering of cardiacy 
there only remain'd the ſuperfluous bile to be thrown afff 
which ſoon happened upon opening the pores of the bilg 
being in a Turpriſfing manner diſcharged by the wide ſaliva 


ducts. 
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the Effects of Tnoculation in New England; he Eclipſe 
of the Sun in November 1722; and the Venom of Si- 
ders; by Dr. Robie. Phil. Tranſ. N' 382. p. 67. 


HEY had not hitherto obſerv'd any ill effects of 
inoculation in Ne England; but the inoculated were 
;well, and ſome of them a great deal better than ever: As 
pthe bad conſequences that have been obſerv'd in England, 
ſr. Robie could hardly think they were the genuine effects of 
nculation, but rather owing to ſome previous diſpoſition to 
ther diſtempers, or for want of due evacuations after inocu- 
lion, and too ſoon healing the places of inciſion. 

As to the great eclipſe of the ſun in November 1722, the Dr. 
ud an account, that the obſervers at Tale College in Connecti- 


bis calculation for Cambridge it was to have been about 11 
lyits, Tale college lies about 8 or 10 minutes weſt from 
(mbridge, in about 407 and? N. Lat. The Dr. did not cal- 
ate it for that place, but for London, and it agreed to 
bout 7 or 8“ with Mr. Der ham's obſervations, and was 
netty exact as to the digits. The gentleman who wrote the 
r. word of this, tells him he calculated it, and could make 
iſarce 9 digits eclips' d; and that it went off from America 
mo the ſea, a great deal more ſoutherly than the Dr. made 
t: For by his calculation it was to be centrical at Cape Cod, 
nd ſo to paſs over to the iſles of Cape de Verd: But taking 
tis gentleman to be very much miſtaken, the Dr. proceeds 
v give his obſervations, as far as he was able to make them; 
ad he thinks they were accurately made, 


3 > E 

Wo. 29. 1722. 75 27 in- the morning he obſerv'd the ſun riſe 
eclips'd on its upper verrex to the 
ſouth, about four digits; tho' ſome on 

the top of the new college obſery'd it 
2 or 3“ before, The ſun's true ariſing 

this morning was 7h. 30“: Hence the. 
refraction is about 6”, and ſo he often 


51 B J ˙ 

ie | obſerv'd it, From this time till 

ß about Sh. 30“ or 40“, he ſaw no more of 
5 the ſun; but then he judges it was 


eclips'd ſix digits or more, 


h. 7 


x Colony ſuppos'd it to be but about eight digits: whereas 
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3 e ont £1 
8 55 15 The ſun was eclips'd 4 digits and £7 

ene, „ . 

9 co 16 Four digits and 4. 5 night, 
9 19 45 A little ſpot in the ſun emerged. . 
9 25 45 He obſerv'd the moon go off the ſun, emal 
9 25 45: Mr, Danforth, in a room juſt by th thing: 
| Dr. obſerv'd the ſhadow go off th ure t 


paper about 30“ from its lower vert, 
to the caſt. | > Y 
9 25 20 Mr. Appleton obſerv'd the ſhadow of 
. off the paper, fix d to the college braſſ 
quadrant at his houſe. Mr. Owe 
Harris, an ingenious ſchoolmaſter it 
Boſton, ſays, - obſe rv'd the end aff 
about 26 after 9. „ 


By the ſecond obſervation the ſun's diameter was to the 
moon's as 1000 to 992; by the third as 1000 to 975. Th 
eclipſe was obſerv'd at Boſton, allowing for its diſtance, as thg 
Dr. obſerv'd it at the college; and at Barnſtable on Cape Col 
there was but a little left of the ſun ; and nearer the head of 
the cape there was a ring of light quite round the moon. 

The teleſcope the Dr, made his obſervations by was 24 foo 
long; that Mr. Danforth made uſe of, thro' which the ray 
were tranſmitted, was eight foot, and the braſs quadrant th 
very fame Dr. Halley made uſe of at St. Helena. The Dri 
took the ſhadow to paſs off America about Cape Cod, {uppolng 
its Lat. to be 40“ N. or 4010, and about 10 or 15' E. from 
Cambr idge . 3 : 1 

Sep. 13. 1) 2 2. One . Nat. Ware of Needham was bit by 
2 {mall ſpider (which he could not give an exact deſcription 
of, having cruſhed it to pieces between his ſtocking and leg) 
the account he gave the Dr. was as follows, viz. That get. 
ting up early in the morning, and putting on his ſtocking, i 
immediately felt ſomething bite his left leg, a little above his 
ancle; about half an hour after, he felt a pain in that leg, 
and about half an hour from his firſt perceiving pain in bis} 
leg, he felt a pain in his groin, and at the ſame time a creep-| 
ing pain in the calf of his left leg; and about an hour after, 
it got into the ſmall of his back, and then round him, and in 


his ſtomach, and in his right thigh, and afterwards he h ado 
numb4 
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,umbneſs in his head; the pains were not conſtant and fixed, 
ut erratic and very acute; his pulſe was very low and heavy. 
S-prember 14. In the morning the patient came to ſee the 
ſr. and was much better, tho he had but little ſleep in the 
igt. The means uſed were only Sp. Cor. Cerv. and Sal. 
al. Corn. Cerv, with Vin. Viperin. and onions or garlick ex- 
zmally applied to the place, where the wound was. Theſe 
lings raiſed his pulſe, and ſo, the Dr. ſuppoſes, aſſiſted na- 


ure to throw off the venom. 


ineral Obſervations made in Italy of a Lunar Eclipſe, 
which happened September 8. 1718. Phil. Tranſ. N* 382. 
p. 71. Tranſlated from the Latin. | 


HE following obſervations were made in the houſe of 
S. Pietro Bembo, at Padua, by S. Giovanni Poleni and 
liovambatiſta Morgagni. 


4 


wp. time. 
fo m „ i 
About the beginning of the eclipſe clouds co- 
1 vered the moon. 
1 1 3 Oe 


6 54 25 The ſhadow comes to the eaſtern part of Mare 
| humorum, is diſtant from Ariſtarchus the 
diameter of that macula and at the ſame 
. diſtance from Kepler. 
1 5 5 It comes to Copernicus. 
12 56 It comes to Plato. 
22 31 It entirely covers Manilius. 
30 55 It begins to cover the eaſtern part of Mare 


J Nectaris. : 
L 41 53 It comes to the ſecond ſuperior eaſtern part of 
1 Mare Criſium. | 


z 58 The penumbra reaches the extremity of the 
1 difk. | 
"MM 49 4&4 An almoſt total immerſion. 


1s} All the time of the immerfion the moon is ob- 
370 ſerved of a duſkiſh red colour: Juſt after 
18 the immerſion, that part of the moon to- 
. wards the eaſt is more obſcured than the reſt. 
„ 33 3 That part of the moon near the middle of the 
ng diſk 1s more obſcured; and the extreme 
a parts of the diſk, quite round, are Jeſs ob- 


4 | ſcured. A little 


392 MEMOIRS of the 


app. time. 2 
4 . | noms _ © 
IT. 7 a 
9 30 49 A little ſtar, that could not be diſcerned by the 
© x naked 252 ſeems to be ſcarce 10 ſecond [ 
diſtant from the moon's diſk, over againſt 
Lansbergius. | | 
32 9 The penumbra becomes clear in the eaſtern ex! 
| | tremity of the diſk. | 
| 36 4 The beginning of the emerſion towards the 
| call. | ny | 
40 39 Now Erimaldus emerges out of the ſhadow. | 
44 38 An occultation of the above obſerved little 4 
by the moon, tho' uncertain | 
49 34 Gaſſendus emerges. 
50 46 Mare humorum entirely emerged, 
10 © 3 Copernicus emerges. 
5 55 Plato begins to emerge. 3 
14 41 Eudoxus emerges. ac i 
19 12 Menelaus emerges. 3 
27 12 Mare Nectaris entirely emerged. E 
| 36 28 The ſhadow biſſects Mare Criſium by its 
| | greater diameter. = 1 
39 12 The ſhadow begins to be ſomewhat rarer. 
41 2 The apparent end of the ſhadow. 
42 57 And that of the penumbra. 


The following obſervations were made in the palace of te 
IB Mituto delle ſcienze, at Bologna; by S. Geminiano Rondell 
Giuſeppe Antonio Nadio and Giulio Cæſare Pariſi. I 


true time 


mM. 4 
= h. ” The beginning of the eclipſe was not obſervedg 
= 6 51 36 Mare humorum at the ſhadow. = 
| 56 22 Capuanus at the ſhadow. 

56 37 Mare humorum entirely immerged. 

7 1 7 Bullialdus at the ſhadow. 


———x — = 


2 52 Entirely immerged. 5 
| 3 37 3 entirely immerged. ; 
11 22 Tycho at the ſhadow. < l 


12 52 Tychoentirely immerged. 
15 37 Plato at the ſhadow, 
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Plata entirely immerged, 


Manilius at the ſhadow. 
Mare ſerenitatis. 


Mare tranquillitatis, 
Meals, 
Me ſſala entirelysimmerged. 


* 


Mare fecunditatis at the ſhadow. 
Promontorium Somni. 


Cleomedes. 
Mare Cri ſium. 


8 Mare facunditatis entitely immerged. 


Mare * entirely immerged. | 

The totaFovſcuration of the moon, according 
to 8. Nadio's eſtimation. 

The total obſcuration, according to S. Pari ſi. 


The beginning of the emerfion of the moon. 


Grimaldus entirely emerged. 

Galileus emerged, _. | + 

A certain conſtellation is covered by the moon, 
in the ſame vertical nearly with her centre. 

Mate humorum emerged, - 

Hullialdus emerged. 

Tycho's centre emerged. 

Tycho entirely emerged. 

Mare Nubium emerged. 

Plato at the termination of the ſhadow. 

Plato entirely emerged. 


Inſula ſinus medii emerged. 


Meſſala at the termination of the ſhadow z 
and at the ſame time Mare ſerenitatis en- 
tirely emerged. 

Mare tranquiilitatis emerged. 

Cleomedes emerged. 

Mare Criſium touches the extremity of the 
ſhadow. x 

Mare facunditatis entirely emerged. 

Mare Criſium entirely emerged: 

The end of the ecliple. 


Vor. VII. 10 n Tha 
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app 
The following 6 were made in the ſuburbs of * 
94 ſouthwards by 8. Euſtachio and Gabriele Many : 
Fredi. 3 
4 
apP- time. 4 
1 h gf an * ; 4 
6 31 48 Now the moon begins to riſe out of the hill 
3h _ with the penumbra of the atmolſ 
Ee, 
42 13 The beginning of the true eclipſe, as far at ; 
on could be judged by the uncertain terming 
tion of the ſhadow. : 
A little after the moon was covered by cul 
and intercepted by trees. 2 
52 43 The ſhadow extends over Ariſtarchus and K 
ler, and at the ſame time ſeems to touch 
Mare humorum. | 2 
7* 2 23 The ſhadow paſſes thro' the middle of Ballad - 
dus, and at the ſame time touches (pl | ; 
$4.4 Ss 2 
4 2 The ſhadow paſſes thro' the middle of ce =” 
1 NCHS. . 3 30 
—_ 5 4 Copernicus entirely Oe? Th 2 
= Sx The ſhadow reaches Pitatus. 4 
_ | 10 54 — Ren Tycho. 4: 
= 12 19 The idle of Tycho covered. 
3 13 9 Tycho entirely covered. 
_ 1 34 The ſhadow at Plato. 
4 16 7 At the middle of Plato. 
= 16 54 Plato entirely covered. 
N 20 9 Manilius covered. 
= 20 534 The ſhadow touches Mare ſerenitatis 
2 23 44 Alenelaus covered. g: 
= 24 55 Dionyſius covered. ö 
27 34 Plinius covered. M 42: 


. 29 49 The ſhadow at Catharina, Theophilus, an 4. 

S rillus. | 5; 
20 36 The ſhadow touches Fracaſtorius. R 5 
31 44 The middle of Fracaſtorius covered. 5. 
3 


32 24 Promontorium acutum immerged. 
5 15 Promontorium Som. 


43 


45 
47 
52 
53 
54 


WV Wh 
39 The ſhadow touches Mare criſium.  ' 
It paſſes thro' the middle of Mare criſium. 
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Mare crifum entirely immerged. 
The total immerſion of the moon. 


All the time of the eclipſe the moon was very 
diſtinctly ſeen in a clear ſky, and of a reddiſh 
colour, denſer, where it was deepeſt im- 


merged into the ſhadow. 


At this time, and for ſome minutes after, the 


face of the moon appeared equally obſcured 
on all hands: Whence it was plain, the 
eclipſe was nearly central. 


Over againſt Grimaldus, where the emerſion 
was to happen, there began to appear « 


remarkable brightneſs. 
The beginning of the emerſion doubtful. 
The emerſion undoubtedly began. 
Grimaldus began to emerge. 


The center of Grimaldus emerges, and now 


Kiccioli entirely emerged. 
Grimaldus entirely emerged. 


Falilæus emerged. , 
The ſhadow touches Mare humorum. 


The little ſtar, which continued for ſome time 
near the inferior limb of the moon, was now 
at length hid by the moon, about Zygho, 
that was ſtill eclips d: Other little ſtars 

about to be hid under the moon; but 
after that one or two digits of the moon's diſk 
began to ſhine, all vaniſh'd by reaſon of its 

 brightaeſs. s | 1 

The ihadow paſs'd thro the middle of Mare 
Humorum. „ 


Ariſtarchus emerges. 


Keplerus emerges. 

Bullialdas emerges. 

Tycho begins ro emerge. 
The middle of Zycho emerges. 
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app. time. 72 t 
p. m. Pp 
k. - 77 | 2 | 1 
55 1 Tycho entirely emerged; at which time Ms 4 
| little ſtar had not yet emerged our of thi 5 
| moon. x „„ en, hp 
55 21 Copernicus begins to emerge. 3 
55 6 The middle of Copernicus emerges. 20 
59. 15 Copernicus entirely emerged. 3 
Io oo 1 The little ſtar which a little before was hi 30 
| under the moon, was now obſerv'd at ſm 38 
| diſtance from her limb, and ſeem'd as if WM 46 
had emerged four or five minutes before ) 5: 
it was over againſt the obſcure part of t 3: 
: moon's lower limb, not far from the termin 54 
4 tion of the ſhadow. —  , ns 
| 18 4 51 The ſhadow paſs'd thro' the middle of Plau 3. 
| 5 36 Vlato entirely emerged. | . 
13 6 Manilius emerges. | 
16 31 Diony ſius emerges. per. 
16 41 Mexelaus emerges. 5 HT * 1 
20 31 Fracaſtorius entirely emerged. ., + p.) 
23 51 Snellius and Furnerius ney emerged. * 
24 5 Promontorium acutum emerged. \ 
25 11 Meſſala entirely emerged. _ Wan 
31 11 Proclus emerged, | _ = =... 
31 5r Mare criſium begins to emerge. TR 
34 3 The middle of Mare ri fins egit to emer... ( 
3 Aare criſium entirely emerged. 1 
38 5 About this time the true ſhadow ſeemed | held 
| 4 e have gone off the moon's diſk, while tl by. 
4 penumbra continued thereon a conſidera; 
\ time. 3 


In the Ephemerides, publiſh'd in 1515, from M. Caſſi Kher wy 
tables, for the ule of the Ttituro Bologneſe delle Stienge, t 5 the | 
beginning of theſe eclipſes was mark'd at 6h. 41': The tot 11 
immerſion at b. 46, the begining of the emerſion at gh. 3 
the end at 1ch. 38“, which times ſcarcely differ one or t. "th 
minutes from the times obſerv'd. 1 a 4 
The following obſervations were made by the Mary veſt 
Autonio Ghiſilieri, on the obſervatory inhis houſe at Boiogl "ar 
28 | = Da. Upcri: 


* "= 
Ret 
- 
4 


40 23 The beginning of the eclipſe doubtſul. 
51 23 Mare humorum at the ſhadow. 97595 
55 46 Capuanus at the ſhadow. | 
1 I3 Bullialdus at the ſhadow. 
28 14 Mare neflarss entirely immerged.. 
32 30 Promoniorium acutum-at the ſhadow. 
36 45 Promontorium ſomni at the ſhadow. 
38 45 Mare criſium at the ſhadow. 
45 37 The total immerſion of the moon. 
1 33 50 The beginning of the emerſion. 
35 39 Grimaldus-enticely emerged. 
16 259; Hobo entirely emerged. 
v I 6 Plinius entirely emerged. 
32 39 Mare criſium begins to emerge. 
37 42 The end of the eclipſe. 


nheriments and Obſervations on. the freezing of Water 
in vacuo; by M. Fahrenheit. Phil. Tranſ. Ne 38a, 
p.) 8. Tranſlated from the Latin. Pe Dn 


MON G the ſeveral ſurprifing phænomena of nature 
1 M. Fahrenheit always thought the freezing of water not 
he leaſt confiderable : Hence he was often defirous of trying 
ha; would be the effects of cold, upon including water in 
u: And becauſe the ſecond, third, and fourth of March 
t O. S. were favourable for that purpoſe, he made the 
lowiag experiments and obſervations. | | 
Before he comes to the experiments themſelves, he pre- 
tiles ſome things on his thermometers, the diviſion of the 
ale, and his method of- exhauſting them. His thermome- 
tr were chiefly of two ſorts; one filFd with ſpirits of wine, the 
ther with mercury; and their lengths were different, according 
bthe uſes they were deſign'd for; but they all agreed in 
laving the ſame number of degrees, and in the fixed limits of 
leir variations. The ſcale of thermometers for meteorological 
bſcrvations only, begins below at o and ends at 96 degrees. 
here are three fix'd limits in this diviſion; the firſt is in the 
bueſt part or beginning of the ſcale, and produced by the com- 
nature of ice, water and ſal-armoniac or even ſea falt; if into 
Ius mixture you put the thermometer, it deſcends to ©; this 
uperiment ſucceeds better in winter than in ſummer: The 
; | *»'Bb „ ſecond. 
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ſecond limit is when water and ice are mix'd together withoud 
the above-mentioned ſalts; for, putting the thermometed 
into this mixture, it is at 32 degrees, which M. Fahren hei 


calls the limit of initial 7 rt For, ſtagnant water be d 
are cover'd with à thin cruſt of ice in winter, when the ald 
thermometer is at that degree: The third limit is at the pg: ul, 
degree, to which the ſpirits are dilated, while the thermometei . jon 


is held in the mouth or under the arm-pits of a | healthful 
perſon, till it perfectly have acquir'd the ſame degree of heaf 
with the body. But if we want to find the heat of a man in # 
fever or any other hot diftemper, we muſt make uſe © 


another thermometer, whoſe ſcale extends to 128 or 1; Mic» 
degrees: But whether thefe degrees are ſufficient for find II 
ing the greateſt degree of heat of any fever, M. Fahrenbeii apo 
bad not hitherto experienced; yet it is ſcarce credible; thaff = 
the degree of heat of any fever ſhould exceed the above nin- 
mentioned number of degrees. The ſcale" of the thermomeWM vs i 
ters for determining the degrees of heat in boiling liquor iter, 
docs alſo begin at o and contains 600 degrees; for, the mer nic] 
cury itfelf (with which the thermometer is fill'd) begins t tate: 
boil at about the ſame degree. - 1 4% ; ene vi ined 
That the thermometers may be the ſooner affected with ali lr; 
the changes of heat, they are provided with glaſs. cylinder lud, 
inftead of balls: For, this, by reaſon of the greater quantity vic] 
of ſuperfices, they are ſooner penetrated by the differen th: 
Sober.” 7— L. Io e br: 
M. Fabrerheit's method of exhauſting was thus; a glaW nigh 
ball (as repreſented Fig. 6. Plate XI.) furniſhed with a ſmall «wa 
tube BC three or four inches long, and tapering at the extre Wi i 
mity C, is heated over a fire; after which the extremity ol moth 
the tube is immerſed in. water, till by the cooling of the air wer: 
contain'd in the ball, it become fill'd with ſome drops of tha ine 
water; and then it is held with a pair of tongs over the broadell Vi 
flame of a lamp, or over Jive coals, till the water in the ball er 
begin to boil, and the, vapour forcibly burſt out: This boil = ill cc 
ing is continued for ſome time, after which the ball 1s fe ir 
mov'd from the fire, and the flame of a candle applied to ug bein 
extremity, As the ball cools, the vapour rarified by the fre telol v 
is ſucceſſively condens'd, and its egreſs gradually diminifh'd M :icr 
and as ſoom as it entirely ceaſes, the extremity of the tube pd 
melts, and the ball is hermetically ſeal'd and exhauſted. Wbe⸗ then 2 
ther all the air contain'd therein be well exhauſted in thi IF 
manner may be tried, by breaking the extremity of che tube f gun 


undder 
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inder mercury; for, then the ball will be entirely fill'd with 
nercury, if it be carefully broken without admitting the ex- 
ternal air: You may alſo break it under water; but tho' it 
e done never fo carefully, the ball will not be compleatly 
ad with water: For, while the water enters the exhauſted 
ull, the air which is always mix' d with water, ſeparates 
fom it into very ſmall bubbles, which after uniting, form 
;arger one in the ball: In the ſame manner the ball may 
k exhauſted, if the third, the half, or a greater part of the 
hill be requir'd to be fill'd with water: For, it is firſt fill'd 
jth the deſired quantity of water, and then, after boiling 


de water, it is hermetically ſeal d. 1 
The experiments were as follows; March 2. 1521. he 
apos d to the cold a glaſs ball, about an inch in diameter, 
ahuſted in the manner above- mentioned; and fill'd with 
nin- water almoſt half full: The temperament of the air 
us in the thermometer mark'd at 15 degrees. In an hour 
her, he found the water {till fluid in the ball, the reaſon of 
dich he took to be, that the cold had not thoroughly pene- 
tated it: In order to remove all doubt, he left the ball, ex- 
$d all night in the open air. Next day, vis. the third of 
ich at 5 o'clock in the morning he found the water ſtill 
fuid, and the thermometer at the {ame degree; the cauſe of 
wich unexpected phznomenon he attributed to the abſence 
Uthe air. In order to diſcover the truth of this conjecture 
k broke the extremity of the tube, that the exhauſted ball 
night be again fill'd with air; upon which, the whole maſs 
water was all of a ſudden mix'd with very thin lamellæ of 
te, Before he repeated the experiment, he would try by 
mother, whether theſe icy Iamellæ would float in the water; 
mere fore he broke the ball, and putting ſome of the ice into 
bme water in a glaſs cup, he obſerv'd it float therein. | 
Viewing the cup agath, he in a little time obſerv'd all the 
ter mixed with icy Jamelle ; yet the greateſt part of the water 
fill continued fluid between the interſtices: The thermometer, 
WT jut into this mixture, ſtood at 32 degrees. M. Fahrenheit, 
eig defirous to view this phænomenon more attentively, 
bored to repeat the experiment with two other balls, and 
ler preparing them in the manner above mentioned, he ex- 
pod them for an hour in the open air, the thermometer was 
ten at 20 degrees: An hour after, he found the water ſtill 
laid in both the balls; but after that the exhauſted ball was 
Fin fill'd with air, the water (as in the former experiment) 
waz 
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was very ſoon mixed with icy Jamell« ; and their produQic 


was ſd inſtantaneous, that it could hardly be obſerv'd yid 
the eye: And becauſe the production of the Jamelle, in thi 
glaſs cup, had eſcap'd his obſervation, he was ſtill very degl 
rous to view that phznomenon with ſomewhat more attention 
Before he broke one ofthe balls, he ſeparated the water in th 
faid cup from the icy lamellæ; upon which he broke the ball 
and threw the ice into water; the ice, it is true, floated of 
the water, but he in vain expected the production of thi 
lJamelle in the cup: M. Fahrenheit poltpon'd the futthd 
trial of theſe experiments till 11 o'clock at night, when bd 
expos'd three balls in a keen froſt: Two of thefe balls ver 
again fill'd with water about half full; and the third ba 

was fi ll'd about & parts full: The temperament of the aff 


was by the thermometer mark'd at 26 degrees; at 4 o'cluc 


in the morning he found the temperament of the air the ſam 
by the thermometer, and the water in the two balls, which 
were only fill'd half fall, ſtill fluid; but in the third ball, thif 
water was frozen and the ball broken: The ice was intermize 
with very ſmall bubbles, but few in number, and its tranf 
arency was very much interrupted, and reſembled the conf 
as'd cryſtallization of ſome ſalts. M. Fahrenheit attribute 
this to ſome imperceptible fiſſure, by which the extern 
air had infinuated, and ſo produced the congelation of th 


water. | 

M. Fahrenheit, being ſtill very deſirous of viewing tl 
production of the + Jamells in the glaſs cup, took the fai 
veſſel into the room where the former experiments wer 
made, and happening to ſtumble a little, the water in ti 
glaſs was agitated, and in that very inſtant the whole mal 
appeard intermixed with ſeveral icy lamellæ: By this acc 


dent he diſcover'd, that ice could be produced in pretty col 
water by agitating it; and this put him on trying whethd 
water would freeze in vacuo by agitation. Therefore, aft 


ſhaking the ball a little, he had the pleaſute of obſerving t 


ſame phznomenon, and at the ſame time found his miſtail 
in attributing the fluidity of the water to the abſence of t 


air. In the mean time he found by the thermometer, th: 


the froſt was much abated; for, it now ftood at 28 degrees 
and therefore he ſoon diſſolv'd the ice with his hand, 2 
again expos'd one of the balls in the open air, where Jcav! 
it about half an hour, he obſerv'd the froſt remit ſtill more 


for ro the thermometer ſtood at 32 degrees; and becauſe if 
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uns afraid, that by the remitting of the cold, it would be to 
jo purpole to repeat the experiment, tho' the ball were left 
expoſed longer in the open air; he at that very time at- 
empted to produce a congelation in the water by ſhaking the 
ball; but tho' he ſhaked it ſtrongly, not the leaſt ſigns of it 
peared. Having no hopes of producing it in this manner, 
te ſtill bad a mind to try, whether it would ſucceed, if the 
ahauſted ball were again filled with air. Breaking therefore 
he extremity of the tube, very minute /picula of ice were 
lifuſed thro' the whole maſs of water, which, by ſhaking it 
rund, mounted to the ſurface, and afforded a very agreeable 
joht by the reflection of the light from their ſmooth ſuper- 


_ | 


(f the Difference in the height of a Human Body, be- 
weren Morning and Night; by Mr. Waſſe. Phil. Tranſ. 
Ne 383. p. 87. | 

R. Waſfe having meaſured a great many ſedentary 
people and day-labourers of all ages and ſhapes, found 
be difference of their height in the morning and at night to 
k near an inch. He tried himſelf, when fitting, and found it 
u the like manner; particularly, Aeg, 21. 1728, weather 
um, no wind, he fat down at 11 o'clock in the morning, 
ad fixed an iron- pin, ſo as to touch it, and that but barely; 
nerwards he fatigued himſelf for + an hour with a garden- 
ner; and the conſequences was, that at 12* zo! he could 
nt reach the nail fitting, by about t of an inch: At 2 
clock the ſame day he wanted near #o of an inch. On the 
ſtat 6* 30“ in the morning, he touched the nail fully; and 
fer the abovementioned exerciſe for only 5 of an hour, at 
"14 he fell ſhort, almoſt as much as before. On the 27. 

wing ſat up late, he was faint and felt himſelf heavy upon 
lt? ground, and without any ſpring, and at 9 that morning 

te dd not reach the nail, tho' he had uſed no exerciſe ; he 

id out, but he could not reach it that day. On the 28. he 

u about 4 miles; and whereas at 6 that morning he reached 

le nail, by 8 he had loſt, Le of an inch. S2ptember 19. he 

ane ſomewhat tired from Oxford, and next morning at 8 he 
unted & an inch. If he ſtudied cloſely, tho' he never ſtirr'd 
om his writing deſk; yet in five or fix hours he would loſe 
iran inch. All the difference he found between labourers 
nd ſedentary people 1s, that the former are longer in loſin 

ir morning height, and ſink rather leſs in the whole than 
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the latter. He could not perceive, that when the height if 
loft, it can be regained by any reſt that day, or by the uſe 9 
the cold bath. April 30. 1724. Mr. Vaſſe meaſured bis ma; 
(who was 7 years old, ſtrong, ſhort back'd and well leggedl 
before and after riding 20 miles, and could not perceive thi 
feaſt difference in her height. The alteration in the hum 
ſtature, he ſuppoſes, proceeds from the yielding of the cat 
tilages between the vertebræ to the weight of the body in 
erect poſture. | 5 
This curious obſervation was confirmed by ſeveral membei 
of the Royal Society, and others who purpoſely tried the ex 
periment. „ 


Remarks on the foregoing Obſervation; by Mr. Becks 
| Phil. Tranſ. N“ 383. p. 89. „ 
M R. Becket obſerved farther, that the alteration has bee 
more conſiderable in young perſons than in thoſe that haz 

been aged. The trials, equally ſucceeding in a fitting as in 
ſtanding poſture, will naturally lead us to believe, that it mu 
neceſſarily be from the trunk of the body, or ſome of its par 
that this remarkable alteration is brought about. Now eve 
body knows, that the ſtandard of a perſon's ſtature has alway 
been looked upon to be determined by the whale compages 
the bones, adjuſted by the divine architect, according to. t 
ſtricteſt rules of geometry: But there is ſomething fo ſurpriſin 
in the ſtructure and diſpoſition of the ſpine, that nothing b 
ſuch a peculiar contrivance could ſo curiouſly have fitted it fl 
the reſpective uſes and purpoſes it was ordained for. Th 
thickneſs and ſhortneſs of the bones, with the intervening cal 
tilages, aſſiſted by the bony proceſſes, diſpoſe it to a motion pe 
culiar to itſelf: Whereas, had the bones bee! of any confided] 
able length, upon bending the body, the articulations muſt ha 
formed a large angle upon their innermoſt edges, and the ſpina 
marrow continually liable to be injured ; or Jag the 0% 
been entirely wanting, it would have been as uſeleſs, as if 1 
were hut one bone; whereby being rendered incapable of bend 
ing the trunk of the body, it muſt have always remained in a 
erect poſture. But by the preſent diſpoſition of its. parts, it i 
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not only abſolutely ſecured againft any ſuch inconveniences; bu natur 
10 ſmall a pillar is capable of ſupporting without hazard fucliſ of 
prodigious weights, as we are not wanting in our accounts of Wins, t 
Another particular which beſpeaks the utmoſt wiſdom and dee wil 
fign in the contrivance of this part is the remarkable difference i N mor 
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k thickneſs of the cates Placed between the bones of the 
hine ; the verrebre of the breaſt requiring but little motion, the 
atilages there are but thin, in compariſon of thoſe of the loins, 


* "ob being very thick, the loweſt more eſpecially, the motion 


Wi: there vaſtly greater; and the cartilages being abundantly 


_ =” "© — BS — = * 
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ticker before than behind, this is the reaſon that we bend our 
ies fo much more forwards than backwards: And by this 
dnirable method of diſpoſing the thicker parts of the cartilages 
dards, it is, that in all violent exerciſes, the parts contained 
athe belly and breaſt are in a great meaſure ſecured from any 
images to which they might have been liable; becauſe by the 
lableneſs and elaſticity of theſe cartilages, they break the vio- 
at ſhocks the viſcera muſt otherwiſe have neceſſarily ſuſtained 
ſuch occafions. From what Mr, Becker has here re- 
urked, in relation to theſe peculiar properties of the carti- 
bs, placed between the bones of the ſpine, we may reaſon- 
pl; ſuppoſe them to be certain compreſſible, dilatable, elaſtic 
dies, which, like other bodies, endued with the ſame qua- 
is, will naturally yield to any incumbent weight, ſufficient to 
re the particles of matter of which they conſiſt, into a more 
ik union 3 and that when this compreſſive force is removed, 
ky will of themſelves recover their former ſtate : Now it is 
ticularly to be obſerved, that the loweſt of all the cartilages 
{the loins is the thickeſt ; and ſo conſequently, that it con- 
us a greater quantity of matter than any of the reſt : By 
ch means it becomes more diſpoſed to have its thickneſs di- 
nſhed, and that all of them gradually become thinner, even 
ade top of the ſpine. Now all ſuperior bodies if they come 
n immediate contact, preſſing upon their inferior, it muſt 
tfarily follow, that the whole weight of the body, except- 
ythe lower limbs, muſt preſs upon and be {ſuſtained by the 
lt bertebræ and their caxtilages: But theſe cartilages, as has 
m obſerved, being much thicker in this part than the other, 
the incumbent weight bearing harder upon them, they mult 
mavoidably compreſſed more than the other; and fo conſe- 
atly, when this weight is removed, their expanſion, by rea- 
of their natural elaſticity, will alſo be greater. This · be ing 
eratural ſtate and diſpoſition of theſe parts, during the whole 
Ke of time we are uſually employed aboat our neceſſary avo- 
tons, till we diſpoſe ourſelves to reſt, the cartilages of the 
e will, by their compreſſible and yielding properties, be- 
e more cloſe and compact from the perpendicular preſſure 


h luſtain 5 and fo conſequently the ſpine, the only ſupport of 
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the trunk of the body, will become ſhorter. . But when this ſ | 


perior weight ſhall Ry removed, by placing the body 


an horizontal poſture, as it always is, when we are in bed, t 


compreſſed cartilages will, by their natural elaſtic power, beg 
gradually to enlarge themſelves, till they recover the ſame ei 


panded ſtate they enjoyed, before they were forced to yield 
the incumbent Sefffre; and ſo conſequently, it will produce 


conſiderable altergtion in a perſon's ſtature, agreeable to the df 
termined times mentioned in the preceeding Tranſaftion. Pd 
if we only conſider, that the aforetaid compreſſive force will Id 


{en the thickneſs of all the cartilages, in proportion to the quz 


tity of matter they contain ; and that they are uſually about 4 
in number, it will be no difficult matter to apprehend, thi 


their natural expanſion being recovered by reſt, the aggregate 
the whole of the expanſions may amount to about an inch. Ne 
if the alteration be ſo conſiderable, occafioned only by the b; 


incumbent weight of the ſuperior parts of the body, withdlf 


any additional force applied to compreſs the cartilages 


cloſer ; how much more may we reaſonably imagine it would | 
were the experiment tried on ſuch perſons, whoſe uſual emplalf 
ment it is to carry heavy burdens. Mr. Becker only obſerij 
this one particular, which is, that this alteration is not to 
expected to be the ſame in aged perſons, as in thoſe that 4 
younger; becauſe, the cartilages, as we advance in years, gt 
dually grow harder, till many of them arrive to the folidityf 
a bone, that is, by degrees they loſe their ſpring or expanfff 


power, and at length continue in a compreſſed ſtate of re 


And this is, undoubtedly, one principal cauſe, why old peo 
not only ſeem to have loſt ſomewhat of their height, but 4 


actually ſhorter. 


The Variation of the horizontal Needle at London in! 
latter end of the Tear 1122 and the beginning of 111 
y Mr. George Graham. Phil. Tranſ. N* 383. p. 96. 


f | he figure of the three needles, with which the expe 
K ments were made, was priſmatic; their length 12 
inches nearly; their extremities, which pointed to the diviſiet 
being filed toan edge, which made a fine line, perpendicular 
the horizon. The caps of two were of cryſtal, the other 
olaſs ; they were well poliſhed on the inſide, in that part whi 
touched the pin they moved upon. The box was braſs, and 


a breadth ſufficient to admit 20 degrees on each fide the midg 


Line, and covered with a piece of ground glaſs ; the circuf 
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u tches at the ends were raiſed ſo much abo ve the bottom of the 
br, as to have their upper ſurfaces, upon which the diviſions 
were cut, lie in the ſame plane with the needle, and at ſuch a 
ltance from each other, that the needle might pap freely be- 
ween them. A few of the degrees at the north end were di- 
ided into fix equal parts, each diviſion being 10 minutes. It 
us eaſy, by the help of a convex glaſs, to determine the point- 
ig of the needle to leſs than a quarter of theſe diviſions, or to 
out two minutes of a degree. The pin, upon which the nee- 
de moved, was of ſteel hardened and ground to a fine point; 
nd by a ſpring placed in the box, the needle might be raiſed 
om off the point, and let down again at pleaſure, without 
rmoving the glaſs, or diſturbing the box. By this means both 
he ſharpneſs of the point and poliſh, of the cap, were better 
wſerved from injury, when there was occaſion to move the box. 
1 ſmall piece of braſs was made to ſlide upon that end of the 
xedle, which pointed to the ſouth, for readily bringing it to an 
þrizontal poſition ; for, according to the different ſtrength of 
te touch, the north end of the needle will dip more or leſs. 
The bottom plate of braſs was a little broader and longer than 
te box ; and its edges made lines, exactly parallel to the mid- 
le line of the divifions ; and for the greater ſecurity of placing 
te box in a right fituation, there was a braſs ruler 30 inches 
hn, having its edges even and parallel, excepting part of that 
dee, which was applied to the fide of the box, that was a lit- 
E filed off on the middle, that the fide of the box, near its 
ads only, might touch the ruler. By this contrivance the two 
wnts of contact were as far aſunder, as the length of the box 
wald admit of, and the other edge of the ruler making a lon- 
er line than the fide of the box, afforded a better direction for 
bing it the ſame ſituation. PT: 
Tor determining the quantity of the variation, Mr. Graham 
rt a meridian line, ſtretehed upon the top of the houſe, be- 
tneen the rails of the leads, which were upwards of 15 foot 
dunder, and the Jine was a little more than 39 inches above the 
kids, As this line was faſtened to two pieces of brats, that 
were fixed in the rails, and was upwards of 15 foot long, no 
fmible error could ariſe in putting it up at any time, The 
wnpaſs box was placed upon a wooden ſtool, with three feet, 
i let had nothing of iron about it, and its top ſet level by a 
] MW/umb-rule : But finding, that in the open air the wind gave 
q ome diſturbance, he put up another line, after the ſame manner, 
ugs room two pair of ſtairs high; this line was about the fame 


length 
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the trunk of the body, will become ſhorter. But when this {. 
perior weight ſhall e removed, by placing the body in 

ways is, when we are in bed, the 
compreſſed cartilages will, by their natural elaſtic power, begin 


an horizontal poſture, as it a 


gradually to enlarge themſelves, till they recover the' ſame ex 


panded ſtate they ses, before they were forced to yield t 
the incumbent preſſure; and ſo conſequently, it will produce? 
conſiderable alteration in a perſon's ſtature, agreeable to the de. 


termined times mentioned in the preceeding Tranſaction. For 
if we only conſider, that the aforeſaid compreſſive force will le 


ſen the thickneſs of all the cartilages, in proportion to the quan 


tity of matter they contain; and that they are uſually about 24 
in number, it will be no difficult matter to apprehend, tha 
their natural expanſion be ing recovered by reſt, the aggregate o 
the whole of the expanſions may amount ro about an 1nch. Noy 
if the alteration be ſo conſiderable, occafioned only. by the bar 
incumbent weight of the ſuperior parts of the body, withoul 
any additional force applied to compreſs the cartilages ft 
cloſer ; how much more may we reaſonably imagine it would be 
were the experiment tried on ſuch perſons, whoſe uſual employ 
ment it is to carry heavy burdens. Mr. Becker only obſerve 
this one particular, which is, that this alteration is not to be 
expected to be the ſame in aged perſons, as in thoſe that ar 
younger; becauſe, the cartilages, as we advance in years, gra 
_ dually grow harder, till many of them arrive to the ſolidity o 
a bone, that is, by degrees they loſe their ſpring or expanfi 
power, and at length continue in a compreſſed ſtate of reſt 
And this is, undoubtedly, one principal cauſe, why old peopl 
not only ſeem to have loſt ſomewhat of their height, but ar 
actually ſhorter, | 


The Variation of the horizontal Needle at London in 10 
latter end of the Tear 1122 and the beginning 11; 
by Mr. George Graham. Phil. Tranſ. Ne 383. p. 96. 


| E | H E figure of the three needles, with which the exper 

ments were made, was priſmatic; their Jength 12, 
inches nearly; their extremities, which pointed to the diyificn 
being filed to an edge, which made a fine line, perpendicular tt 
the horizon. The caps of two were of cryſtal, the other o 
glaſs; they were well poliſhed on the inſide, in that part whic 
touched the pin they moved upon. The box was braſs, and 0 
a breadth ſufficient to admit 20 degrees on each fide the middle 


line, and covered with a piece of ground glaſs; the cine 
1 | "7" 
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arches at the ends were raiſed ſo much above the bottom of the 
box, as to have their upper ſurfaces, upon which the diviſions 
were cut, lie in the ſame plane with the needle, and at ſuch a 
diſtance from each other, that the needle might play freely be- 
tween them. A few of the degrees at the — end were di- 
nded into fix equal parts, each diviſion being io minutes. It 
was eaſy, by the help of a convex glaſs, to determine the point- 
ing of the needle to lets than a quarter of theſe diviſions, or to 
about two minutes of a degree. The pin, upon which the nee- 
de moved, was of ſteel hardened and ground to a fine point; 
ind by a ſpring placed in the box, the needle might be raiſed 
fom off the point, and let down again at pleaſure, without 
removing the glaſs, or diſturbing the box. By this means both 
the ſharpneſs of the point and poliſh of the cap, were better 
reſerved from injury, when there was occaſion to move the box. 
A ſmall piece of braſs was made to ſlide upon that end of the 
needle, which pointed to the ſouth, for readily bringing it to an 
h-rizontal poſition ; for, according to the different ſtrength of 
the touch, the north end of the needle will dip more or leſs. 
The bottom plate of braſs was a little broader and longer than 
the box ; and its edges made lines, exactly parallel to the mid- 
dle line of the diviſions ; and for the greater ſecurity of placing 
the box in a right fituation, there was a braſs ruler 30 inches 
lung, having its edges even and parallel, excepting part of that 
edge, which was applied to the fide of the box, that was a lit- 
fle filed off on the middle, that the fide of the box, near its 
ends only, might touch the ruler. By this contrivance the two 
points of contact were as far aſunder, as the length of the box 
would admit of, and the other edge of the ruler making a lon- 


giving it the ſame ſituation. : 

For determining the quantity of the variation, Mr. Graham 
got a meridian line, ſtretched upon the top of the houſe, be- 
tween the rails of the leads, which were upwards of 15 foot 
alunder, and the Jine was a little more than 39 inches above the 
ads. As this line was faſtened to two pieces of braſs, that 


knfible error could ariſe in putting it up at any time, The 
compaſs box was placed upon a wooden ſtool, with three feet, 
that had nothing of iron about it, and its top ſet level by a 
plumb- rule: But finding, that in the open air the wind gave 
lome diſturbance, he put up another line, after the ſame manner, 
in a room two pair of ſtairs high; this line was about the fame 


length 


ger line than the fide of the box, afforded a better direction for 


were fixed in the rails, and was upwards of 15 foot long, no 
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length with the other, and 39 inches above the floor. Some 
time after he put up a third line, of the ſame length, in the room 
over this. By the method made uſe of in fixing theſe lines. 
they could not differ above 2? of a degree from the meridian, of 
from each other. Before he had made any trials, he imagined 
no other difference would ariſe than what might be occafioned 
by the friction of the needle upon the point it was to move on] 
and having found that confiderable in all the needles he ha 
taken notice of, he took more than ordinary care to provide 
againft it, and ſucceeded beyond his expectation. For, he ſe. 
veral times obſerved all the three needles return ſo exactly to the 
fame place, that he could not perceive the .leaſt difference; a 
likewiſe all three agree very nearly about the ſame time, when 
they have been placed in the ſame box immediately one after 
another, the box remaining unmoved. The firſt needle hg 
made, was a little above three tenths of an inch broad, about 
„O6 in thickneſs, and weighed about an ounce T. roy, together 
with the cap of cryſtal. After ſome trials with this needle, it 
was made narrower, not to exceed half a tenth of an inch, and 
it then weighed 5 penny weight and 5 grains. The ſecond nee- 
dle was at firſt about 3 tenths of an inch broad, and , og thick, 
together with the cap of glaſs; and after ſeveral trials it was 
made ſo much narrower, that its breadth was ſomewhat leß 
than its thickneſs, and it weighed 2 penny weight and 5 grains.] 
The third was nearly of the ſame dimenfions with the ſecond and 
weighed 2 penny weight and 3 grains. When the two firſt nee. 
dles were made narrower, care was taken, that the files, made uſe 
of for filing the north ends, did not touch the ſouth ends; and 
after they were made lighter, he tried them both, before they 
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were freſh touched upon the ſtone, and found no ſenſible diffe- Mathe 
rence in their direction. The reaſon of making the two firlt WM crc 
needles ſo heavy was to try, whether they would return more Wiſp ar 
conſtantly to the ſame ſituation than lighter ones. But notwith-Wſiutio 
ſtanding each of them would ſettle very exactly in the ſame ſir 
place, for a great number of trials made immediately after each {vide 
other ; yet he found them at different times to differ confider- Ne i 
ably from their former directions. "",; or, ; 
This occaſioned his making them narrower, fearing their Nee ne 
breadth had ſome way contributed to their irregularity. But Wed 
after the altezation, he found the ſame thing happened, tho' he fen n 
could find nothing of it to proceed from any friction upon the re, 


point. This made him prefer the lighter needles, as leſs apt to 


injure the point they moved upon, and as exact in returning h . 


Jpn 


te fame ſituation. After ſeveral trials, he found all the needles 
e wade uſe of, would not only vary in their direction on diffe- 
wt days; but frequently at different times of the ſame day 
ud this difference would ſomet imes amount to upwards of + a 
koree in the ſame day, ſometimes in a few hours. And this 
kration he obſerved, whether the needles were drawn aſide 
mnediately before the obſervation, or ſuffered, to remain un- 
lſturbed,. For, he has left the box ſtanding for ſeveral days 
wether, without ever diſturbing the needle, only he has taken 
nice what it pointed at, and the time of the day, and he 
auld ſometimes perceive a very ſenſible alteration. in a few mi- 
utes, But whether it ſtood: near its greateſt or leaſt variation, 
« whether he drew the needle to one fide with a key a few de- 

recs or a greater number, it would conſtantly return to the ſame. 
lee it ſtood at immediately before. Sometimes he took the 
dle out of the box and put it in again, and this he ſeveral 
ines repeated in an hour. At other times he took down the 
kx from off the ſtool, and put it up again; but found no alte- 
tian in its direction: So that he found it of no conſequence, 

lether the needle was drawn aſide or let alone, the ſhaking of 
i: foor by walk ing upon it, or the trembling! of the houſe by 
e coaches in the ſtreet, was ſufficient to overcome the ſinall 
ion upon the point. When Mr. Graham made the obſerva- 
Ins, he was very careful to have no keys nor iron about him, 

lat could affect the needle. » 3 
The box was placed in the room upwards of, fix foot from 
e neareſt wall, and upwards of 13 foot from the grate in the 
timney, and no iron could at any time be brought near it with- 
this knowledge. Yet after all, he was not ſatisfied, that it 
mout of the reach of iron, and that the variation ſhewn by 
tvthe true quantity; but he was very ſure there was no change 
(circumſtances in the room, that could affect it; for, if there 
ne any ſuch materials in the wall, or floor, the ir diſtances and 
tions continued the ſame; But for a farther confirmation of 


* Is irregularity, he put one of the need les into a wooden box, 
ch ided with a few degrees, as the other, and placed it at the 
t· Ne meridian line, at the diſtance of three foot and + from the 


er, and found- both needles nearly agreed in their alterations. 
lie needles were all- touched by that excellent loadſtone, pre- 
ted to the Royal Society by the Lord Paiſſey. It is to be 


len notice, that the needles were not touched upon the naked 


1c ine but with its armour on, generally upon that pert of the 
to Wibing neareſt the poles; but he could find no difference in 
to | 5 ; 


the 
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the direction, by touching upon another part: Farther, wher 
he obſerved the needle increaſing or decreaſing in its variation 
he has very frequently, with a key, drawn it the contrary way 
ſeveral degrees, and then letting it return very gently, till it ha 
been within. a degree or lefs of the place it ſtood at immediately 
before, he ſtopped it there for ſome time, by holding the key aff 
a proper diſtance ; and withdrawing his hand gradually, trieg 
to make it ſtand ſhort of its former place, but could never ſuch 
ceed. By this and ſeveral other methods made uſe of, he waf 
well aflured theſe changes in the direction are owing to ſom 
other cauſe than the friction of the needle upon the pin; buf 
what that cauſe is he could not tell: For, it ſeems to dependf 
neither on heat or cold, a dry or moiſt air, clear or cloudy 
windy or calm weather; nor on the height of the barometeif 
The only thing that has any appearance of regularity is, thalf 
the variation has been generally greateſt, for the ſame day, be 

| | tween the hours of 12 and 4 in the afternoon ; and the lea 

| about 6 or ) in the evening. 2 5 
March 8. 1722. A piece of braſs was fixed to a wooden box 
= and a few degrees were divided into 10 each, as in the bra 
= box, to try, if both needles would be alike affected in the ſeveral 
= alterations. This wooden box was placed at the ſame meridia 
line, and about the diſtance of three foot and + from the other 
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The needle 2 =5 which was in the braſs box, was this day 
Into the wooden box, and a new needle put into the braſs 
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The firſt "Ig ſhews. the + variation of the ndditle in th 
braſs box. The third the variation of that in the wooden box 
'The ſecond column ſhews the thine, by the clock, when the ob 


ſervations were made. 
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Day warm, wind at eaſt, 


All theſe obſervations were made with the lighteſt of thi 
three needles, the compaſs-box remaining unmov d the 
whole time. From February 6. 1722. to the 1oth of Mz 
following, Mr. Graham made upwards of 1000 obſervation 
in the ſame place; and the greateſt variation weſtward wa 
14*=45' and the leaſt — — 13*%=50'. 
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n Dr. Eaton's Stiptic; 
Phil. Tranſ. N“ 383. p. 108. 


HE method of curing freſh wounds in a few days 
without ſuppuration, where neither nerves, large vel 
ſels, bones, or any of the viſcera are concerned, has bee 
Jong ago obſerv'd: Purman, a famous ſurgeon of Sreſſau 
in his Chirurgia curioſa tells us of a mounte bank, who gave 
himſelf 13 wounds, by incifion, in the upper part of his leif 
arm; and thereupon applied his aoſtrum, and with the helf 
of à good roller, he was cur'd in two days time. 
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Next he mentions à martial ſtiptic, which ſtopp'd bleeding 
ncomparably well, and heal'd freſh wounds (as he affirms) 
in two days; eſpecially if the patient took withal-a few drops 
mvardly. This is likewife mentioned by Zlegnuy near 30 
ears before. EO | 

When Dr. Sprengel} was in France, be found that ſeveral 
tials were there alſo made, with a ſtiptic ball, mix'd with 
french brandy, by ſtriking a cock thro! the head, opening 
the crural artery of a dog, or chopping off a dog's leg, Sc. 


zut he found it did not amount to any thing of conſequence; 


iet he had ſtill a ball, made upwards of 20 years before, of 
lings of iron and an equal quantity of tartar, mix'd with 
French brandy upon a marble: This, with ſome alteration, 
ws afterwards publiſh'd by the famous Heluetius, phyſician 
v Leꝛvis XIV. of France, in a book, entitl'd, Recueil des 
modes Pour la gueri ſon des diverſes maladies, which was 
Eprinted in Holland in the year 1710. This preparation 
ws then ſold by Pierre Rottermond, apothecary at the 
Higue in Holland. 1 crit FL, 

The recipe for his medicinal ball is as follows. Take four 
wands of * filings of ſteel, and eight pounds of tartar, well 
vndered; mix theſe well together. and put them in a new 
arthen pot, and pour thereon as much French brandy, as 


Quill make it into a poulteſs; let this ſtand fermenting in a 


ellar for four days, and ſtir it between whiles; then put it 
nto hal neo marie, and diſtill it /. a. with a moderate fire, to 
daw off the brandy: When you find, that nothing but the 
legm comes over, remove it from the fire and take out the 
nals, ſtamp it very fine, that there may not remain the leaſt 
imp; then mix it again as before with a ſufficient quantity 
f brandy, and put it into the cellar to ferment, as before, 
ad then diſtill it a ſecond time. This operation may be 
peated ſeven or eight times: But the laſt time mix your 
nals well upon a marble, and make it into two ounce balls. 
ne of theſe balls is ſteep'd in a pint of good French brandy, 
i little warm'd, and hung only in it by a wire, till the 
brandy have receiv'd the colour of the ball: But if you are 
n haſte, then grate a ſufficient quantity of the ball in ſume 
Indy, ſtir it well, and you may uſe it that very inſtant, 

The author, undoubtedly, thought by often grinding, fer- 
nenting and diſtilling this maſs, to comminute and ſubtilize 
5 particles fo as to make it more fit to contract the fibres 
nd veſſels of a wound, and to prevent ſtagnations of the 
lads, both within and without, upon contuſions; but the 

| tucceſs 
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ſucceſs did not anſwer, and therefore it was laid aſide. Nei. 
ther did Helvetins ever recommend it as an univerſal ſtiptic, 
aſtringent or conſolditating medicine; but merely in freſh 
wounds, and that only for a firſt dreſſing, and where people 
liv'd at a diſtance, and could not get immediate aſſiſtance 


from a ſurgeon. Befides, he makes ſeveral exceptions, where 


it ſhould not be us'd ; and in general, adviſes where chaly. 
beate medicines may be made uſe of according to exye. 
rience. | | | | 

But as a balſamic ſtiptic was publiſh'd by one Dr. Eaton, 


for ſtopping all manner of bleeding, either external or inter. 


nal, and that without any manner of exceptions; this made 
Dr. Sprengell defirous to ſee it, and ſoon after he had an 


opportunity of 1 He immediately found, that 


this was the ſame old medicine, which was alſo got into Ex- 
land, after other countries had diſcarded it. But he neg⸗ 
lected it at that time, as not worth his notice, till he ſaw a 
treatiſe of conſumptions, publiſh'd byl Sir Richard Blackmore 
giving it the greateſt encomium, that ever was given to any! 
invention whatever. For, ſays he, Dr. Eaton balſamic 
« ſtiptic bids fair for the credit of a certain remedy in ſtop 


ping of blood outwardly or inwardly, where the crafts of the 
© blood is not entirely ruin'd, and will be of more ſervice to} 
* mankind, than all the diſcoveries made by Galenica com- 


* pounders of drugs and ſyſtematical methodiſts.* 


Dr. Sprengell, finding this remedy recommended in fo ex- 
traordinary a manner, by ſo eminent a phyſician, began now 
poſſibly he might have been miſtaken, andy 
therefore deſir d Mr. Winterbottom, an apothecary in Bo- 
lane, immediately to prepare the recipe, as preſcrib'd by} 
Dr. Helvetius. When this was ready, he ſent for a little off 
Dr. Eaton's ſtiptic, and tried them both with galls before 
ſeveral gentlemen; when the tincture was the ſame, vis. 4 


to think, tkat 


deep purple. He then precipitated the contents with old 


hock, and found the precipitated matter to be the ſame in 
hoth. Dr. Sprengell, not contented with his own, enquit), 
ſent ſeveral ſmall quantities to others, and went himſelf to 
Mr. Godfrey, the chemiſt: And they all told him, there Was 
no difference. The Dr. tried ſeveral ways to find out its bal- 
famic quality ( whence ir has its name) but found none, 
Upon which he was ſurpriz'd, that a man who had 2 mind 
to vend a thing, as 3 ſecrer, had not done ſo much as to alter 
it, either in taſte, ſmell, or colour; and yer this might _ | 
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vell have been done, without robbing it of its virtue in the 
. "HI | | WS 2 

The Dr. next tried theſe two upon the crural artery. 
Having procur'd a good middle fiz'd dog, Mr. Ranby laid the 
atery bare, and open'd it with a lancer lengtfways, for 
near half an inch. The old method was cutting the artery 
xcroſs 5 and then there was no neceſſity of any ſtiptic at all, 
dor indeed here neither. But at firſt Helvetius's tincture was 
plied, which ſtopp'd the bleeding; then opening the artery 
gain, Dr. Zaton's was tried with the ſame ſucceſs: After- 
yards the Dr. had the artery open'd in the other thigh, and 
rjing it only with French brandy, he found this did as the 
aer two. He opened the artery again, and diſſolving a 
lttle ſab martis and ſaccharum ſaturni in French brandy, he 
z plied that, which anſwer d in the fame manner. This 
made the Dr. immediately conjecture, that there was but 
little virtue in either of them; but only that the brandy, by 
its great heat, did merely contract the fibres of the artery, 
which, no doubt, might be ſomewhat afliſted by the ſteel; 
hut this could not be much. The Dr. then reflected on the 
ſmallneſs of the crural artery in a dog, and not to be com- 
pad with that of a man, and that a little pledget of lint 
might have ſtopp'd the blood, without more to do, as well 
i the temporal artery, when opened with a lancet, which 
was done, and the pledget of lint ſtopp'd it accordingly. Thus 
ar as to its external uſe, If only, according to Helvetius, it 
hd been ordered to be taken internally, in freſh wounds and 
contuſions, this might have been ſufferable: But when, with- 
cut exception, Dr. Eaton, as alſo Sir Richard Blackmore, 
rccommended it in all outward bleedings, Dr. Sprenzel} 
thought proper to make ſome animadverſions thereon. For, 
vir Richard himſelf ſays, in his Trearife' of Corſumptions, 
Pp. 99. 101. that in ſpitting of blood, there is an orgaſm, or 
limulating ferment ; What is this but a feveriſh indiſpoſition? 
And is there any hemorrhage without it? Now if fo, will not 
brandy and chalybeats heighten it? Which; by their heat 
and ſſi mulus, brace and irritate the fibres, and accelerate the 
mation of the blood. And will not the blood then take up 
more room, and preſs harder againſt the fides of the veſſels, 
and, whatever oppoſes it? Is not this the way to cauſe an 
orgaſm and hemorrhage ? | 8 

Dr, Eaton himſelf tells us in his book, p. 57. That it 
lid very much over-heat a gentle woman, and that her bleed- 
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ing ſtill continu'd after the taking it, and ſhe might ly 
periſh'd, had not a ſurgeon given her a cooling and alt ringer 
-apozeme. And but juſt before, p. 4). he complains of 
" phyfician that was not willing his patient ſhould take it, u 
had a hectic fever upon her; becauſe he was afraid it us t. 
hot. | NG | k Hen 
Since the former trials, the Dr. deſired Mr. Ranby to opt 
the carotid artery of à dog, thinking that this artery miph 
give him more ſatisfaction than the crural arteries had done 
16 try the ſtiptic qualities of Helvetins and Baton's tinctute 
Having laid bare the jugular vein, divided it and tied it, thi 
its bleeding might not hinder the finding the carotid artery 
Upon opening the artery with a lancet, the blood ſpouts 
forth, and applying Helverius's tinftare, the bleeding fropy 
He took it off in leſs than a minute, and made it bleed a64ij 
but it bled but little, and then he applied Dr. Eatonss ſtiptic 
He fill'd up the wound with lint, ſtitch'd up the eazis, the 
untied the dog and let him looſe; when, ſome time after, thi 
Dr. fecing him, found he had bled a good deal, and was ftilf 
bleeding. The Dr. was very well ſatisfied, that the arter 
being ſo very ſmall, he would not bleed to death, and if hi 
had nothing but lint upon it, it would have done as well 
It is to be obſerv'd, that the carotid arteries are largeſt in pro 
ortion in human bodies, and that this artery of the dog wa 
bice a ſmall matter bigger than the crural arteries of the for 
mer dog. This ſhews, that the ſtiptic quality of theſſ 
tinctures is very inconfiderable ; and that Helvetius's tincture 
is rather better than Dr. Eaton's, if there is any difference a 
all; tho' that, he believes, was owing to the brandy; for 
Dr. Sprengell's brandy was ſtronger than Dr. Eaton s. 
The Dr. enquired for the dog next morning, and found 
him alive amd well, only hanging his head on one fide, which 


was owing to the muſcles being cut thro, 
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The Specific Gravities of ſome Bodies; by M. Fahrenheit il g 
Phil. Tranſ. N“ 383. p. 114. Tranſlated from the Latin. ities 0 

Y Old 5 5 1906. 
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julb eren from the filth, and 4 nettaV dt, in? 3 
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liivium of potaſh, impregnate 
.uwas pollthde: e | 
The ſame prepar'd at another tine — — 15712 
ſhe better. ſort of aqua forts AA — F13409* 
hicitof nitt e ͥ— — 12937 
lin watoeerr᷑r.. d —4 8 
lupe ſeed ot!!! 913 
Kohol-of wines. — 826 
lhe fame more dephlegmated  — =— 825 
M. Fahrenheit made} the experiments ſeveral ways; for, 
r neigb'd fix d bodies, as is commonly done, firſt in a nice 
ur of ſcales in air, aid then in rain water: He diſcover'd 
te weight of ſalts firſt in air; and then in a proper liquor, 
iter which he: compar' d it with the gravity of water; he diſ- 
need the gravities of the liquors, ſometimes by the are- 
neter, deſcrib'd in a following Tranſaction, and ſometimes in 
elels, as here delineated, 1 0 DHS. | 

A concave-gluſy-ball (ad repreſented- A Fig. 7. Plate XI.) 
en pretty large at the flame of a lamp, furniſh'd with two 
full plats tubes oppoſite to each other, as BB; the extre- 
nes of which were open, tapering, and ſomewhat incur- 
ted; that the liquor might not run out. Beſides, the ball 
1 made ſome what flat in its lower part, that it might fit the 
Kiter on the ſcale. | 

The bolt-head A Fig. 8. blown of very thin glaſs at the 
me of a lamp, had a pretty large neck, whote aperture 
ſhut with the lid B, made as accurately concave on the 
de as poſſible, | | 

az. VII. rx G g g By 
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By means ofthis bolt-head, the ſpecific gravities of {al 


may be found in the following manner. In the firſt Place 
the bolt-head is fill d with a proper liquor (in which the ſalt, 


whoſe gravity is ſought, will not diſſolve) and when the ] 
weight of the liquor is known, it is. pour'd- out, and thd 
veſſel well dried: After this it is almoſt fill'd with the ſalt! \ 
whoſe weight-is ſought ; upon knowing which, the interſticei {l 
of the ſalt are fill'd with the liquor, and the increaſe of weighü ſhc 
by the. additional liquor, is ſought: if this increafe of weigh. iſe 
be ſubſtracted from the whole weight of the liquor, the tec 
remainder will give the gravity of the liquor excluded by th fl 
ſalt. N = —— 1 7 55 op I 
The neutral ſalt of potaſh cauſes no ebullition in ſpirit of «+7 
nitre, it precipitates mercury, diflolv'd in ſpirit of nitre, offi vii 
a white colour; and when laid upon live coals, it decripitated oc 
and flies into ſmall piece. | Wh 
The nitre was melted in a crucible over the fire, that if ie 
might be freed of all its moiſture ; and that the interſticesMf itic 
filled with air, might be fill'd with the nitre itſelf. ſoon 
The gravities of the liquors,” mark'd with an aſteriſm, ar M 
reduced by calculation to the 48th degree of M. Fahrenheit Wks 
thermometers ; and ſome of them were mentioned in the im 
experiments on the degrees of heat in boiling, in hi tri 
Tranſ, Ne 381. = oth e Wop! 
The moſt fimple method of finding the difference beck 
ravity, which ariſes from the different temperament of fluidi ure 
1s, firſt to fill ſome veſſels with a liquor not very hot (bu ule, 
whoſe degree of heat ſhould be diſcoverable by the thermo nde 
meter) and then to weigh it; and afterwards to fill the ſai! th: 
veſſel again with hotter liquor, and weigh it as before. Wit « 
the degree of beat in this ſecond experiment be again mark f the 
you have the difference of the gravity of the liquor, caus d b or 
an intermediate degree of heat, which may then be cafi Th 
calculated for every other degree. t 7 
The experiments were made in air; its gravity therefor the 
is to be added to each number, in order to have the gravirync| 


of the liquors in vacuo. But the ſpecific gravity of air 1s . 
that of water, as I to 1000 nearly, , 


= 
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ne new Pexperiments concerning the different, and ſome- 
times, contrary Motion of the Sap in Plants; by Mr. 

Fairchild, Phil. Tran. „ „ 
R. Fairchild ſhew'd ſome experiments before the 
Royal Society, which were allow'd to be new and uſe- 
ful; this made him try farther experiments, in order to 
ſhew the courſe of the ſap, which he found by experience ſo 
uſeful, that he could make barren trees fruitful, decayin 
recs healthful, and render the ſyſtem of gardening an 
lnting more ſerviceable to the public. 

He ſhew'd the laureola, grafted upon the mezereon, and the 
ner: green oak of Virginia upon the common Engliſb oak; 
hh which hold their leaves all the winter, and are in a 
pod ſtate, and flouriſhing, tho' grafted on plants that drop 
their leaves in winter; which plainly proves, that the juices 
iſe upwards, in winter, in thoſe plants that drop their leaves, 
therwiſe the ever-greens that are grafted on them, would 
ſon periſh. + Wa wy DOE OY 

Mr. Fairchild takes it, that by grafting the various foreign 
als upon the Engliſp, the timber might be made the more 
im and laſting, than it is in its own nature, when rais'd from 
freign acorns: For, as the crab-ſtock makes the wood of the 
pple-tree more firm and laſting than that on the apple- 
boek; and the peaches and almonds, budded on plumbs, are 
nore laſting than thoſe on peach-ſtocks; ſo by the contrary 
ule, all firm timber, grafted on ſpongy ſtocks, would be 
mde worſe than it would on its own. bottom. For inſtance, 
I that which is call'd the Zxgliſo elm ſhould be grafted on 
tat which is call'd the Dutch, it would partake a good deal 
the ſpongy juices of the ſtock, whereby the timber would 
me unfit for the purpoſes it is now us'd far. 

The firſt experiment- Mr. Fairchild had to offer, was 
nude on the. New England cedar, or rather juniper, 22 
the Virginia; and what was remarkable in it was, that the 
nnch which was grafted was left ſeveral inches below, the 
niting, which part continued growing, as well as the upper 
art above the grafting, 5104 S117 beldnoh oof 
\ The ſecond was on the viburnum, whoſe top being planted: 
ute ground, became roots; and the roots, being turn'd up, 
kume branches. He found the plant in as good a ſtate of 
goying, as it was in its natural ſtate, 1 | 
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The third was on a pear-tree, which he enarch'd upon two 
pear-ſtocks in March 1121-22, and was then in a'good flog: 
riſhing ſtate, with a branch in bloſſom, and receiv'd' ng 
nouriſhment but by the two enarch'd branches, the root 
being out bf the ground; and tho' it was done upwards of 
two years before, it was then ſhooting ſuckers. out off the! 
root, which proves that the branches are as uſeful d ſupport 
the roots, as the roots the branches; and it is, therefore, ad 
wonder, that ſo many trees miſcarry in planting, when there 
are no branches left on the heae.  , {| 

The fourth was on the cedar of Lihanus, grafted on the 
lJarys, which drops its leaves in the winter; yet maintaing 
the cedar in as flouriſhing a condition, as if it had been on A 
tree, that held the leaves all the winter; and the part of th 
graft left below the grafting was in as good | health, as th@ 
lg i 11 25089] 115 


An extraordinary Cure by Sweating in bot Turf 3. togetheli 
with a Deſcription of the Indian Hot-houſes ; 4% Mr. Pau 


1 N 1104 Peter Coffin Eſq ; of Exeter in New England, be 
ing then 74 years of age, had taken a great ſurſeit as: 
was ſuppoſed, by drinking cold water in a very hot day, att 
having heated himſeif in the woods. This ſurfeit ſettle 
chiefly in his right fide, but gave him a racking pain all ove 
his body, and particularly deprived him of the uſe of hi 
right arm. In this condition he kept his bed for nine week 
and his recovery, conſidering his age, was deſpaired off 
when his ſon (from whom Mr. Dudley had the account) prof 
nd ſweating him in turf,” The father readily agreed to ii 
aving uſed ſeveral medicines, without any effect. Immay 
diately orders were given to cut a large oven full of tur 
the pieces being about 18 inches ſquare. The turf irfelf wal 
of Engliſh graſs, and only the fwerd or top of the earth with 
the graſs. Before the turf was put into the oven, the DA 
rubbed the graſſy fide of the rurf with ſome ſpirit or oil (bi 
of what ſort the Dr. would give Mr, Dudley no account) an 
then doubled the graſs-fides together, and fo ſet.them ii 
When they were well baked, which was in about two hour 
he took therm out and made a bed of them upon the Hoc 
(the place for the head raiſed) as ſoon as that was done, b. 
ordered his father to be taken out of his bed without bY 
mixt but wrapped up in a ſheet, and laid upon the hot tur 
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ud chen he proceeded to cover him over with the reſt of the 
mf, more eſpecially on his fide, where the ſeat of his pain 
yas, but'they laid none upon his breaſt or head; then they co- 
red him with blankets to keep the heat in. While the fathes 
gz in this bath, the on gave him warm cordials, to preven 
tinting; - which he was in great danger of: Aﬀet'he had Tain 
thus about à of an hour, which was as long as he could bear 
i, he was put -naked into the bed, very well warmed, where 
na few minutes he felt alleep, and ſweated to that degree, that 
i ran thro' his pillow and bed, upon Ihe Door. - After about 
wo hours ſleep they dried hit and put him on warm cloaths, 
nd he found himſelf much eaſed and refreſhed : This was in 
i morning ; and before night he walked abour the houſe, his 
in being in a manner all gone, The next day the Dr. re- 
rated his cordials; and the fourth day he ſweated him a fecond 
ime, in the ſame manner as abobe; and next day he went 
brokd,; abòut bis-:bulineſs; and lived 11 years after, in petfe@ 
kalth and free from pain. The Dr. told Mr. Dudley, great 
are muſt be taken, that the patient do not lye too long in rhe 
ur; and even of an hour may be ſufficient for ſome patients; 
nd whenever the — 3 to fetch his breath ſhort, or to 
lin, he muſt be put o bed immediately; and the phyſician 
r operator muſt by no means. omit his cordials. 

Sweating houſes were common among the Aborigines, when 
he Eligiiſh firſt came intòè New England; tho nom but little 
id. A gentleman of the iſland of Nantucket, where the In. 
ſans ſometimes practiſe it, even at this day, or very late ly, 
pre Mr. Dudley the following relation. The cave was uſually 
ur foot high, and eight foot in diameter; the roof ſupported 
With ſticks or boards, covered with earth, and they dug it in 
Wi fide of a hill, and as near as poſſible to ſome river, pond er 


le of water. The entrance into this cave was ſmall, and the 
wa or (when any perſon was ſweating) was covered with a blanket 


kin 3 near the cave they made a good large fire, and heated 

iparcel of ſtones, to the quantity of 5300 weight, and rolled 
hem in red hot, piling them up in the middle of the eave. 
ben this is done, the Hndiaus go in naked, and as many as 
kate fit round the heated ſtones; as ſoon as they begin to 
now faint, which may be in + of an hour, they come out and 
lunge themſe lves all over im the water for a minute or two; 
nd then in again, as long as they can well bear it; and ſo int 

he water a ſecond time and then they dreſs themſelves. Phis 
been uſed with ſucceſs for colds, ſurfeits, ſciarica's and 

| | pains 
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Mr. Nudi. na, U f 8 
tiſed at any time of the year, without hazard, or inconvenjency. 0 


and the cup (Fig. II.) has its ſyphon more concea led, as it it 
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pains fixed in the limbs; and even the Zngliſs; have. ſever Ml + 
times found relief by it. : 7 * 


| 4 NY 25 — | 15 . Tit; ' 
Mr. Dudley did not underſtand, but that it might be prac js | 


— 


The Indians often uſed it both before, and after long Journies, MW and 


© 4 * 


hunting or voyages, to ſtrengthen and refreſh themſelves, be 


An Attempt to account for the refine and falling of ſons [ 
Ponds near the Sea, or ebbing and. flowing Rivers, where 

the Water is loweſt in the Pond, at the time of higb Ma. 
'* 7he Sea or River; as alſo for the jncreaſe or decreaſe of 

the Water of ſuch Pools and Brooks, as are bigheſt in 
dry and loweſt in rainy Seaſons, with Experiments 20 iu. 
Hate the ſolution of the Phænomena; by Dr. Deſagulien. 
0 Phfl. Tranſ. Ne 384. P- 132. | TE In 12 5 8 „ ; : | 


E RO Alexandrinus and other hydraulic writers, have 
1 deſcribed a cup (called a Tantalus, from its effect) which 
will hold any liquor very well, when it is not filled: above a 
certain height, marked in the cup, but if it be filled higher, 
not only the liquor above the mark wille run out, but the whole 
liquor contained in the cup. This is performed by a ſyphon in 
the cup, which is ſometimes concealed to make the effect the 
more / ſurpriſing. OETIGS FISH BH BEI AVNE 
The cup A B (repreſented Fig. 9. Plate XI.) has a viſible ſy- 
phon CE D therein; the cup (Fig. 10.) bas the ſame, conceal'd 
hy the figure of a man, repreſenting Tantalus in the ſable; 


carried up into the handle. Any of thoſe cups will hold water 
very well, provided they are not filled up above the line FG; 
for, then not only the liquor above FG will run out; but all 
the liquor in the cup, as low as D, the orifice of the ſhort leg 
of the ſyphon. b t en ee 36-1100 Ie 
Experim. 1. In the veſſel abcd (repreſented Fig. 12.) 18 
placed an open wooden box. AB CD, filled with water as high 
as the line LM; another box or plug E FG H made tight and 
containing weights to ſink it, is made to let down into the water 
between the partition IK and the end AB of the abovemen 
tioned box; but when it is not to preſs the water up to IO (a8 
it does when let down) it is drawn out of the water by the 
weight m, which pulls it up by the bar i k, faſtened to a lever 
moving round the centre J. ie + x 299819 


laut A, 
0 cont 
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ſpoup P Q (whoſe paſſage is gaged by a little ſſuce Pp) and falls 


nd having a 1yphon.at 8, ſo as to make it a Tantalus, or in 

the nature of the cups abovementioned. © e 
Let the weight m pull up the plug E FG H, and the water, 

having filled RS, will run down below the orifice P to M. 
The Tantalus RS beginning to run out, as ſoon as full, will 


emptied ; and as it diſcharges itſelf into another Tantalus TV 
rgin to run out, and its water go down to X La. 0 

If the plug be let down gradually, as ſoon as the water be- 
zins to run out of the laſt Zantalus TV (and the firſt Tanta- 
js RS be covered, ſo as to be concealed from fight) it will ap- 
rar to the ſpectators, that the cavity T V, repreſenting a pond 


krmed there is ſuch an one at Ereenhith in Kent, between 
Imdon and Graveſend) always riſes, whilſt the water at N O 


ULM, or the tide, riſes to NO. 


ay the veſſel Z. filled every half hour; it will empty itſelf in 
1+of an hour, falling like rain and dropping thro' the leaden 


bur more, the ZTantalus RS will have emptied itſelf into the 


ts done running; or in the dry ſeaſon and as ſoon as T V is 
hl, it will begin to run out thro? its ſyphon V, at the end of 
te half hour, when the veſſel Z or ſieve runs again; that is, 
tthe return of the rainy ſeaſon. | 1 rt 
This laſt experiment may be eafily applied to thoſe ponds or 


n Berkſhtre. | RE] 5 
lf it be objected, that ſuch ponds are full for ſome time, 
mich a Tantalus cannot be, becauſe it begins to run out as 
bon as full; that may be eaſi ly ſolved by ſuppoſing the hidden 
W/ica/us (or intermediate cavity between the river and pond): 

bcontain more water than the viſible one, provided it does not . 
contain 


When by means of the plug, the water in the ſpace ABKEF. 
is puſhed up to I O, by paſſing under K; it runs out thro” the 


fr the abovementioned reaſons, continue to run till it be all 


(whoſe ſy phon is at V) this laſt Tantalus will alſo, when full, 


rar an ebbing and flowing river (as the Dr. was credibly in- 


(a the tide) falls to LM; and always finks, while the water 
Exp. 2. Let the water in the box A BCD not be made uſe of; 

atform ef into the concealed Zanralus RS, which will not 

gin to run, till this artificial rain be over. Then in + of an 


üble Tantalus T V, which will be filling all the time after Z 


ks, that are high in dry weather, and low in wet weather; 
| which kind the Dr. was told there is a brook at Lamlourn 


WT = b = 
— ˙ if ;. if - > — h 


contain ſo much, as. not. ta be emptied, before the return of the 


tide... Pr 
The ſame ſolution will. ſerve for wet and dry feaſong only 


ſuppoſing the. cavitics larger. I 
Pit be aſked, where the water of [the.yidible © ahnen 
; it may be anſwered, that all this mgyhappen, 


have itz hetthm 


higher than Jaw water mark in the river and as to the 


1.85 9 1 
$09 0014; 


2 river can run 


tho! the ſecond, or: loweſt. Zantalus, ſhould 


Ks 


which are of a particular make in the cup tho! { ch he pot 
7. riſing. the 


ſuppoſed to be in the earth; yet any long. pa 
muddle, will anſwer. the end. ABCD (Ems . re prelents 
the channel of a river; A D high waterayark ;, and G H loy 
water · mark; ZI a page from the river: to the. cavity IK. I. 
M N, or firſt or hi the 


den Zantalus ; LM the; 

firſt Tantalys, running imo the ſecond Zancabus, — ible. poud 
OQRP, which by its ſyphon RSV; ryos, opt pte How 
ont, that may be above the low. „ 


ttom K L of the firſt Tantalus may, be ahove the. of the 
laſt, whoſe level is the line WW; ABCDYXQQRPY His 
the ſection of the ſurface of the earth, © 4 4 


The Body of a Man found in a Copper Mine; 
Leyel. Phil. Tranſ. N“ 
Latin. | 2 5 
N December 1719, in the Vredian ſhaft; $2" fathoms deep,. 
was found the body of a man, 5 fathoms under water; and 
the ruins of a rock; which falling in upon him had: cruthed 
both his legs, his right arm and head ; but his face and the reſt! 
of bis body and his cloaths were whole and entire: A Fig. 1. 
Plate XII. repreſents him with his left hand ſtopping his mouth 
with the end of his neck cloth; his purſe and a long braſs-box; 
in which was a piece of tobacco, were ſound and entire; but 
the water impregnated with vitriol had entirely conſumed the: 
piece of iron wire on which the lid of the box turned. His 
fleſh and ſkin tho they felt rough and hard to the touch were 
not petrified, but reſembling horn or hoof; for, it might be cut 
with a knife. 95 
Aſter the body was taken up, there was diligent ſearch: made 
to find: if any knew the man, or the time he pertſhed 5 when 
one Maguns Johannis, a miner in. Kor/g@rden, knew him very 
well by face (all the lineaments of which were entire) and ad- 
ded, that his name was Matthias Iſraclis, or, on account ef 


1 


4 Copper Mine ; by M Adem 
584. P36. Tras/lated s 
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bis ſtature, Exeat or tall Matthias, born at Boda a village in 
the pariſh of Swerdſizen, and employed by Jonah Petri in 
Dijkarebacken 3 and moreover he added, that going down by 
himſelf in autumn 1670 into the ſhaft, he was afterwards miſ- 
ing, and was undoubtedly ſmothered in the ruins ; this account 
was confirmed by ſeveral others, and particularly by an old 
woman, to whom Matthias had been contracted. | 

He had therefore lain under ground for 49 years, vis. from 
1670 to 1719; and the body is ſtill preſerved in a houſe be- 
longing to the mines, where to this day it is to be ſeen entire 
and without any ſtench ; not only his cloaths and linen, but his 
feſh, ſkin, hair and nails, were preſerved from putrifaction by 
means of the water impregnated with vitriol. | 

It appears from this account, as given by the people living 
thereabouts, that the body was not petrified, but indurated by 
the vitriolic water: For, nothing is more contrary to the nature 
of vitriol than a petrifying quality; but by the briſk motion of 
2 very fine vapour it pervades, conſtringes and preſerves every 
thing from putrifaction h 


The Deſcription and Uſe of a New Areometer 5 by M. Fah- 
renheit. Phil. Tranſ. No 384. p. 140. Tranfiated from 
the Latin. „„ 

HE two tubes CD and EF (Fig. 2. Plate XII.) ate 
joined to the ball A which is pretty large (the larger the 
better) and a receptacle G to the ſmaller tube E F, and the 

middle of the tube is diſtinguiſhed by a very ſmall point 4, 

jet ſufficiently diſcernible; the other extremity of the tube CD 

s furniſhed with a ball B, which ſerves inſtead of a receptacle 

to the inferior weight, with which the inſtrument is charged: 

Let the diſtance of the ball B from the centre of the ball A 

be thrice greater than the diſtance of the receptacle G from the 

ſame centre. The inſtrument being thus prepared, let the ball 

B be filled with ſo much mercury, that if the areometer be im- 

merged into the lighteſt liquor, as for inſtance, ſpirits of wine, 

vell dephlegmated, or ſpirits of turpentine, it may deſcend 
therein almoſt to the point 4; after which, the tube is hermeti- 
ally ſealed near E, and the inſtrument weighed in a nice pair 
of ſcales; and the weight of the inſtrument will be the very 

W lame with that of the liquor, excluded by the inſtrument, as is 

vell known from hydroſtatics. But if the weight of heavier 

liquors, as water, lixivia or acid ſpirits, be ſought, their diffe- 
reace of gravity is found, when the inſtrument 1s charged with 
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ſo much weight in the receptacle G, as may make it deſcend 
again to the point a : Upon adding this weight to that of the 
inſtrument, the ſpecific gravities of theſe liquors (if the weight, 
— ſmall) will be had fufficiently exact; and ſo of the 
elt. a ä ; 

M. Fahrenheit affirmed that the inſtrument ſhould deſcend 
in the abovementioned ſpirits almoſt to the point a; but it will 
be better, that the liquor do not exactly reach that point, and 
that the inconfiderable difference be made up by very ſmall 
weights; for, in this manner, were there ſtil! lighter liquor 
propoſed or were the gravity of the abovementioned liquors 
rendered {ſpecifically lighter by heat, they might ſtill be diſco. 
vered by the inſtrument, which otherwiſe would not happen, 
ſhould it deſcend in the ſaid liquors exactly to the point 4. 

In making the experiments, care is to be taken, that neither 
the tuperficies of the inſtrument or of the liquors have any fat, 
or other heterogeneous particles adhering to them; elſe the ex 
periments can never be accurately made. neces 


A preternatural Structure of the Parts of Generation in a 
Woman; by Mr. John Bonnet. Phil. Tranſ. Ne 384, 
P. 142, 5 3JFCͤͤͥ;ͤ—ĩf ng 

A S there appears to be ſome difference in the accounts 

Dr. Hu ham and Dr. Oliver gave of the parts of genera- 

tion in this woman Phil. Tranſ. N 39. Mr. Bonnet turgeon 

at Foye in Cornwall gives a particular account of what he ob- 
ſerved, with reſpect to this matter, having ſeveral times ob- 
ſerved the wonderful ſtructure of the parts both before the birth 
approached, and before he was obliged to make the inciſion. 
his woman was about 23 years of age, when ſhe was mar 
ried, and ſome time after, ſhe conceived. As ſhe was conſcious 
of the preternatural ſtructure of the parts and her mother ap- 
prehenſive of the danger that would attend the delivery under 
juch unhappy circumſtances, they applied to Mr. Bonnet about 
the ſeventh month in order to engage his aſſiſtance. Upon 
viewing the abdomen, he made the following obſervations : 

There was no fign of the ambilicus; but about three inches 

lower than it is regularly placed in perſons naturally formed, 

there was a ſpongy fleſhy protuberance, nearly of the ſhape and 
bigneſs of a Hen egg; not, as in Dr. Oliver's account, compoſed 


of ſeveral Jobules, envelopped in diſtint membranes, but en- 


tirely reſembling that luxuriant fleſh, in ill-digeſted wounds, 


and therefore, commonly called proud fleſh, This was exceed- 
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ing tender, and could not bear the Jeaſt touch : On the lower 

art of this excreſcence, he perceived two ſmall orifices about 
an inch diſtant from each other; thro? theſe the urine continu - 
ally ouzed, nor could ſhe contain it, but by violent efforts could 
make it ſpout out near a foot. What Dr. Oliver ſays of its being 
rendred in ſeveral ſmall ſtreams is certainly falſe : The two ori- 
fices by which it really was diſcharged, being now very evident, 
and eafiiy admitting a ſmall probe, About 5 of an inch be- 
low this protuberance, was a tranſverſe orifice, very much re- 
ſembling the anus of a cock; thro? this the men/es regularly 
flowed ; by this ſhe was impregnated, It was with ſome diffi- 
culty Mr. Bonnet thruſt his finger into this orifice, in order to 
reach the. os tineg, which, however, he could by no means feel, 
it lying fo deep”; but he plainly felt a thick tranſrerſe mem- 
brane, ſeparating this paſſage from an orifice, ſituated about 
two inches below that already deſcribed. This lower orifice 
kemed to be ſituated exactly at the ſymphyſis of the oi pubis, 
in women regularly formed, ſomewhat above the place where 
the natural Hiatus ſhould have been; he could but juſt enter 
the tip of his finger into this; there were a few hairs ſcattered 
regularly up and down about this orifice. The anus termi- 
nated as uſual with a ſphincter, about two inches below this 
lower orifice, much more forwards than uſual ; ſo that the up- 
per orifice, which may be properly called the orifice of thi 
097114, was about + of an inch below the umbilical excre- 
ſence : The lower oblong orifice (or another paſſage to the are 
7453) was about two inches below that of the vagina, contrary 
to what is aſſerted in Dr. Oliver's account, who makes the ſupe- 
tor orifice to be near four inches below the .excrefcence, and the 
lower orifice four inches from the ſuperior; and then affirms, 
that the anus, which the Dr. (rightly enough) makes to m_ 
the place of the foſſa magna in women naturally conformed, 
was five or fix inches below this: According to this proportion, 
the woman muſt have been really gigantic ; whereas, ſhe was a 
ſhort little woman; nor do Dr. Oliver's cuts any ways repre- 
ſent the caſe. , She had no o or of}a pubis; it is true, there was 
a apophyſis jutting out from the lower part of each os ilium 3 
but they were far from being joined, as ufual, by nc hon- 


Fuly 18, 1722. Mr. Bonnet was ſent for late at night: He 
found the woman with true travail-pains 2 her; the throws 
agony had almoſt 


h 2 | | qulie 


428 


with her what he thought fit. He immediately thruſt his ſcal. 


This being done, he eaſily introduced his hand, felt the head o 


a female infant, alive and well 
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quite exhauſted her ſpirits ; but the orifice of the vagina wat 


no ways ſenfibly dilated ; tho* the anus, thro the violence of 
the throws, opened exceeding wide: Vain were all endeayoun, 


EE t 
onfic 
acrim 


by thruſting up the child, and putting the mother in a proper. F | 

8 | 1 her own 1 agonies ; 3 Laer 
now had ſeiſed her, and nature ſeemed to have denied a longer pur! 
life to the mother, or an entrance into it to the child. Mr. Box. 47 
net was in the utmoſt perplexity what to do under theſe circum -- “ 
ſtances; on the one hand he conſidered, that if there was not 4 
paſſage made for the child, and that by inciſion, both mother A 
and child muſt ſpeedily periſh; on the other hand he foreſay 
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the hazard of an inciſion: At laſt he reſolved to try a doubtful 
method of preſerving life, rather than none at all. He told he 
mother and the other perſons in the room, that death was nevi: 
table, without widening the paſſage by inciſion, and ſo attempt 
ing a delivery; withal apprizing them of the uncertainty of 
the event of the operation. When they ſaw her, as they 
thought, juſt expiring, they delivered her into his hands, to do 


pel into the inferior oblong orifice of the vagina, and dire 
ing it towards the ſuperior, he brought both into one; the 
preſently with his ſciſſars, he ſnipped the tranſverſe membrane 


the child, and thruſting his 3 into its mouth, he extractec 
ormed, to his own ſurpriſe an 

that of all the aſſiſtants. . 
Ever after, ſhe was troubled with a prolapſus uteri, upo 
the leaſt ſtanding or walking: Mr. Bonnet propoſed to remed 
this by a ſuture, as is practiſed in the caſe of the vulva break 
ing into the anus; but ſhe would by no means admit of it. 80 
that ſhe almoſt continually laboured under a procidentia uteri 
and the body of the uterus and vagina were fo corroded by the 
acrimony of the urine, that there were four or five ulcers form'c 
upon them. Befides this inconvenience, ſome of the thinner 
parts of the faces were 1 at the bottom of this large 
rima, and by introducing his finger at the bottom thereof, be 
could eaſily thruſt the top of it thro' the anus; which ſhews 
that there could not be five or fix inches between the oblong ot! 
fice and the anus, as is aſſerted by Dr. Oliver; the diſtance 
being ſcarce above two inches, ; e nk 2 
A (Fig. 3. Plate XII.) repreſents the epigaſtrium; B thi 
umbilical region; C the bypogaſirium; D the regio m—_ 
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EE the ſpongy maſs ; G the tranſverſe orifice ; H the oblong 
orifice; II two cicatrices, occaſioned, probably, by the 


xcrimony of the urine ;. K the anus placed a little forwards. 
FF (Fig. 4.) repreſents the urinary paſſages, which were 


Y ciſcernible enough after the delivery; PP the fſſura magna 


fur inches long; L the procidentia uteri; M the os tinee. 


4 Partial ſig ht of Objects; by Dr. Abraham Vater. Phil. 
Tranſ. N“ 384. p. 147. Tranſlated. from the Latin. 


A Middle aged woman, was in one night ſeiſed with a black 
cataract or gutta ſerena, by the retropulfion of a coryza, 
by bathing and a ſubſequent cold For; getting up in the morn- 
ins, ſhe found herſelf deprived of her fight, without any ex- 
ernal blemiſh in her eyes, After taking — laxative medi- 
ines and purifiers of the blood, and at the ſame time applying 
jeſicator ies, and uſing a regular diet, her ſight gradually re- 
urned; yet with the tollowing particular phænomena: At firſt 
al the people ſhe met, appeared without heads, their bodies 
omly without the head pretenting to view. In proceſs of time 
ſhe ſaw objects entire, but thro' a miſt or net, as it were; and 
iter this, ſhe obſerved ſpots or mots before her eyes: At 
length this diſorder degenerated into a partial fight: And now 
ſhe law an object entire, with both her eyes open and directed 
wwards it; but ſhutting either of them, part of the object 
kemed to be covered with a round ſpot or miſt, which appear- 
ed ſo much the larger, as the eye was farther removed from the 
object : But as either the right or left eye was ſhut, the middle 
(tho' different) part of the objects was obſcured : Thus, for 
nſtance, if ſhe view'd with her left eye only theſe three words 
go ſur cœca, the middle word ſum, when the pupil was di- 
rected towards it, was not ſeen, but only the words ego — C@ca:; 
and when the pupil was directed towards ego, it was not ſeen, 
only the words — ſum c@ca: But if on the contrary ſhe ſhut 
ber left eye and viewed an object with her right, then it is true, 
the middle of the object was not ſeen; yet in ſuch a manner, 
that only a fourth part of the object eſcaped the fight, while 
the other three parts were diſtinctly ſeen. Thus, for inſtance, 
ſhould ſhe view with this eye theſe four words ego opto eſſe 


ara, then the pupil being directed towards the middle, the 


law all the words but opro, which was obſcured by a round ſpot, 

and with a great ado ſhe law ego — eſſe ſana. 2 
Since, therefore, it appears from this caſe, that the round 

pot, by which part of the object was obſcured, was nally 
| 1 


O NE ohn Wright, an old ſoldier, having a cataradt j 
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fixed, tho' changing n to the different direc 
tion of the pupil, it ſeems doubtful, whether the deſect was j 
the cryſtalline humour or in the retina? In the cornea there ap 

peared no ſpot or obſcur ite. 4 


The abovementioned phænomenon, viz. where ſhe could ſe 
the whole body of a man, excepting only his head, ſeems to he 


of greater conſequence, and more difficult to be explained, 


The Diſſeckion F vo Eyes with Cataracts; by. My. Mol 
neux. Phil, Tranſ. N“ 384. p. 149. Tranſlated from thy 
Latin. es ets hs 2 


. 


both his eyes, at length loſt his fight entirely. He appli 
ed to Mr. Caywood, occuliſt in Dublin; who couched both hi 
eyes, in order to depreſs the cryſtalline-humour : But the opera 
tion not ſucceeding ſo well on his right eye, he only recovered 
the uſe of his left. A few months after, he was taken into the 
King's hoſpital for decay'd ſold iers near Dublin, where he cor 
tinued for eight or nine years, and during all that time, his 
fight was pretty good, ſo that he could walk by himſelf thro? 
the city, and diſtinguiſh the faces of his comrades. At length 
he diced April 5; 1 é. nne £4613 c 
D pon removing the cornea with a part of the ſclerotica o 
the left eye (the ſight of which he had recovered, as above) 
there was not the leaſt ſign of a pellicle, either floating in the 
aqueous humour, or adhering to the edge of the iris, as Mol. 
houfius affirms he had obſerved ; and what is ſtill more ſurpri- 
ſing, there was nothing remaining of the cryſtalline humour, to 
"whoſe opacity Dr. Bi ſſeus aſcribes this diſorder: Nothing 
preternatural was obſerved in the ſite and conſiſtence of the vi- 
treous humour; the chorordes and rotina were of a duſkiſh co- 
Jour both internally and externally + The ſame things were ob- 
ſerved in the right eye, and no ſigns of a pellicle or cryſtalline 
humour: The cornea was rugous and flaccid; becauſe the 


aqueous humour, extravaſated by the puncture, had never 


been renewed, and therefore, the patient Joſt the uſe of that 
eye entirely: The want of the cryſtall ine humour, 1s a thing 


quite unheard of, no anatomiſt, as far as Mr. Molyneux knows, 


having ever. obſerved or even ſuſpected any ſuch thing. He 
doubts not, but the patient had the cryſtalline humour in both 
eyes before the operation; but he ſuppoſes, by its being de. 
preſſed by the needle, and thereby the ligamenta ciliaria and 
veſſels, by which it was nouriſhed, being entirely broken, | 

1 . | gradually 
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gradually waſted away. It were to be wiſhed, that this matter 
were confirmed by repeated experiments: For, Mr. Molynenx 
ſuſpects, that the ſame thing always happens in a certain time 
ther depreſſing the cryſtalline humour. | | 
From this account it is evident, that a perſon may ſee without 
he cryſtalline humour, contrary to the opinion of Jolhouſins, 
nd by it is farther confirmed the opinion of Dr. Br:/eus con- 


cening a cataract, 


ft Account of the gcarabæus galeatus pulſator, or Death- 
watch; by Mr. Stackhouſe. Phil. Tranſ. N? 385. p. 159. 


M AY 16, 1724. Mr. Stackhouſe happened to hear what is 
called the death watch; and as he caſt a diligent eye over 
he ſedge bottom of a chair, he hit luckily on the place where 
the inſect was beating; ſo that it diſcovered itſelf to him by its 
own pulſations. b 5 50 Ip 
lt lifted up itſelf upon its hinder legs, and ſomewhat extend- 
no or 1nclining its neck, it beat down its face upon the ſedge, 
vith great force and agility : The ſedge, upon which he found 
„ was bared of its outer coat, for about the length of + an 
nch; the inſect ſtood upon the inner bulbous part, and bear 
won the outer coat, as if it had been working it off, as it 
went ; the impreſſions of its ſtrokes were very viſible, the coat 
of the ſedge being depreſſed, where it had beaten, for about 
the compaſs of a ſilver penny; whether it beat for exerciſe or 
od Mr. Stackhouſe could not tell; but very probably it 
WI night be for. the latter; and he is rather inclined to think ſo, 
WE becauſe there were more than one ſuch place upon the ſedge, 
ere it had been at work; and where, it is likely, it might 
lie continued for ſome days. | og apr” 
As to what Mr. Derham has obſerv'd, viz. that the beat- 
ngs are a ſort of prelude for copulation, Mr. S$7ackbouſe oould 
ot diſcover, that this beetle had any other of the ſame ſpecies 
rear it; and, therefore, he is inclin'd to think, that it beat 
br the preparation of its food, at this time at leaſt, whatever 
Wi might do at other times for pleaſure. The deſcription 
Wir. Allen gives of the inſect, as far as Mr. Sackhouſe could 
Wind by this (which he took from the chair where he found 
. and put it into a box) is very true: It is about x of an inch 
Inlength, of a dark dirty colour, with a broad helmet over 
is head, under which, when quiet, it draws up its head; ſo 
mat this helmet or galea is, when the inſect reſts, a very con- 


| idcrable defence againſt ſuch falls as are# frequent in rotten 
and 
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and decay d places, which this inſe& ſeems to frequent yery 


much: The ſecond day after he took it, he opened the box 
wherein it was, and ſet it in the ſun: The inſe& ſoon became 


very briſk, and crept backwards and forwards along the piece: of 
of ſedge and rotten wood, he put with it into the box; till at M #5 
length getting to the end of one of the pieces, it immediately I in tal 
ſtruck out its wings, and was juſt going to take flight; but fund 
having the lid of the box ready in his hand, he ſhaded it over pract 
and it ſoon drew in its wings and was very quiet. He could mall 
not before perceive, tho he made uſe of a tolerable good glaſ, Ml; apt 
any the leaſt fign of a fiſſure upon its back; and for that rea- nerci 
ſon he queſtioned much, whether it had any wings or not, o tha 
till he {et it in the ſun. The head of this inſet appears to be ¶ ic ſa 
of a very fine contexture, as it is ſeen, when it creeps about, Ml ifit b 
and ſtretches it forward; but when it is drawn up under in cyry 
helmet, it ſeems to be cover'd with a membrane thick ſet oo cha 
with fine hairs. EE | | comm: 


It liv'd about a fortnight; but he could never perceive Mr 
that it beat, after it was confin d in the box. 


A new Contrivance for taking Levels; by Dr. Deſagulier, 
| Phil. Tranſ. N' 384. p. 165. 5 


* has been long ago obſery'd, that the air thermometer 1 
alſo a barometer; and becauſe the liquor in it will ri 
and fall, as well by the change of the weight of the air, as by! 
the rarefaction of the air by heat and cold, this inſtrument hat 
been no longer made uſe of as a thermometer; and in its 
ſtead, ſpirit-of-wine thermometers, hermetically ſeal'd, hare 
been us'd ever fince. | = 

But becauſe the errors of the air thermometers (or its 
difference from the ſpirit thermometer) depend only upon 
the change of the weight of the atmoſphere from what it was, 
when the two thermometers were ſet at the ſame degree o 
their reſpectire ſcales; the late Dr. Hookrcontriv'd an inſtru; 
ment, which he call'd a marine barometer, made of a com- 
bination of the two above-mentioned thermometers; in ſuch 
mannet, that a third ſcale being made ule of, to obſerve the 
difference of the two thermometers, thereby the change ol 


the gravity of the air; and conſequently, ſtormy, rainy, and at B, 
fair weather might be foretold at ſea, where the quickſilreq it is tr 
barometer becomes uſeleſs by the ſhaking of the ſhip. Issa th 

Dr. Halley has in the Philoſophical Tanſactions props hand 
Mr. Parrick's pendent barometer for taking the level of di Vo; 


rank 
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ant places; becauſe the mercury, in the tube of the ſaid 
barometer, does ſometimes riſe and fall a foot, or a foot and 
WH: half; if therefore, the motion of the mercury in this baro- 
neter be five times more ſenfible than in the common one, 
MW: of an inch of fall of the mercury will anſwer to an height 
Wt 18 foot; and therefore, ſuch an inſtrument might be of uſe 
in taking the levels, of diſtant places. But Dr. Deſaguliers 
found by ſeveral experiments, that this will not anſcer in 
practice; becauſe as the tube of ſuch a barometer is of a very 
mall bore, the attraction of cohefion, by which the mercury 
js apt to adhere to the tube, will diſturb the motion of the 
mercury, caus d by the different preſſure of the atmoſphere; 
ſo that ſetting up this barometer ſeveral times ſucceſſively in 
the ſame place, it will often differ 16 of an inch or more; and 
fit be ſhaken, as is commonly done to ſet it right, the mer- 
cury will ſometimes part, anda drop of it fall from the reſt; 
ſo that it is leſs to be depended upon for this ule, than the 
common barometer. „ ae tor cn 
Mr. Stephen Gray has often made a very ſenſible barome- 
fer. Into a little bottle C B (repreſented Fig. 5- Plate XII.) 
be fixes a tube A B of a very ſmall bore, open at both ends, 
and cemented. tight to the neck of the bottle at C; then warm- 
ing the bottle with the hand, in order to drive out ſome of 
me air, he immerges the end A into water, tinged with 
cochineal; ſo that as the air cools in the bortle CB, ſome of 
e red water is forced into the bottle; then ſetting the 
bottle upright again, the liquor in the bottle will ſtand at B, 
W (above the end of the tube) and that in the tube at D; but 
MW if it ſhould ſtand higher or lower than D, it may be brought 
o that place by ſucking or blowing at A. If the inſtrument 
bas prepar'd, be firſt ſet on the ground, and a ſpringing ting 
WF of fine wire ſlipp'd on the tube down to D, by way of index, 
and then ſet upon any table, or other place, ſcarce a vard 
Wl higher, one may obſerve thai the liquor is riſen ſenſibly. The 
Dr. has obſerv'd it rife 4 of an inch, when the bottle was ſet 
but a yard higher than where it ſtood before; ſo that the 
column of atmoſphere, that preſs d down the tube, whilſt the 


was ſo overbalanced by the expanſion of the air in the bottle 
at B, that the liquor roſe 4% of an inch above D. | There is, 
it is true, a great uncertainty in this inſtrument: For, ſince it 
5 a thermometer, as well as a barometer, the warmth of the 
band that touches, or even comes near it, will make it riſe, 


Vor. Vik £6 4 


machine was on the ground, being ſhorten'd only three foot, 


2 


wards of 6 hours time to carry the inſtrument from one place 


4.34 MEMOIRS J rhe 
if the air in the bottle were cold before. Mr. Gray, there. down 


fore, contrived to put the bottle C B into the veſſel BF of the 
which he fill'd with ſand, that in raiſing the inſtrument, and tur! 


moving it up and down, the air in CB might continue in the preſet 
ſame ſtate, and the machine be only a barometer during the b 
7 | e THO 1 | "MM vith \ 
experiment. 1 f * * 
his ſeems to bid fair for an inſtrument, by which the bier; 


different levels of places may be taken; but upon a nice 
examination it will be liable to error: For, tho' ſand be not 
alter'd in its heat or cold of a ſudden; yet in two or three 
hours, as it is carried into a warmer or colder place, it vill 
become hotter or colder, and the leaſt degree of heat or cold 
communicated to the air CB, will alter the height of the 
liquor at D, when the inſtrument is made fo ſenſible, as the 
Dr. has mentioned. Then, if in carrying the inſtrument, it 
ſhould be accidentally inclin'd ; ſo that the liquor in the bottle 
(repreſented Fig. 6.) ſhould not cover the bottom of the tube 
at B, ſome liquor may fallout of the tube, or ſome. air may 
inſinuate into it; each of which accidents will quite ſpoil the 
experiment. But if this machine be made portable, without 
any inconveniency, and ſecur'd againſt the action of heat and 
cold (or which is the ſame thing, if the alterations by heat 
and cold be exactly allow'd for) it will be of very great uſe 
and certainty, in taking the levels of diſtant places, provided 
they be not ſo far diſtant from each other, as to require up 
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to another: Nay, very diſtant places, even at two or three 
days journey from each other, may be taken tolerably wel 
with two inſtruments, nicely adjuſted to each other, if they 
be taken notice of by two obſervers at the ſame hour, in fa 
weather, and when there is no wind. 

Now, Dr. Deſaguliers contriv'd ſuch an inftrument, by 
which the diflerence of level of two places, which could no 


be taken in leſs than four or five days with the beſt teleſcope 8 
levels, may be taken in as few hours. ae ö 
To the ball C (Fig. 7.9 is join'd a recurve tube BA of: *. t 
very fine bore, with a ſmall bubble a- top at A, whoſe uppe N 4 
part is open. It is evident from the make of this inſtrumen hy 
that if it be inclin'd in carrying, no prejudice will be done t . 
the liquor, which will always be right, both in the ball an . 
tube, when the inſtrument is ſet upright : If the air at Cb. ha ing 
ſo expanded by heat, as to drive the liquor to the top of the ly 


tube, the cavity A will receive the liquor, which will come 
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down again and ſettle at Dor near it, according to the level 
ofthe place, where the inſtrument 1s, as ſoon as the air at C 
returns to the ſame temperament, as to heat and cold. To 
preſerve the ſame degree of heat, when the different obſerva- 
tons are made, the machine is fixed in a tin veſſel FE, fill'd 
with water up to g, above the ball; and a very ſenſible 
thermometer has alſo its ball under water, that one may 
obſerve the liquor at D in each experiment, when the ther- 
nometer ſtands at the ſame height as before. The water is 
pour d out, when the inſtrument is carried, which one may 
& conveniently, by means of the wooden frame, which 1s 
et upright, by means of three ſcrews, ſuch as s (Fig. 8.) and 
line and plummet p P. At the back partof the wooden frame, 
om the piece at top K (Fig. 10.) hangs the plummet P, over 
; braſs point at N; Mm are brackets to make the upright 
board K ½ continue at right angles, with the horizontal one 
ft N. Fig. 11. likewiſe repreſents the wooden frame and 
crews. Fig. 9. repreſents a front view of the machine, ſuppoſ- 
ng the forepart of the tin veſſel. tranſparent; and here the 
brats ſocket of the recurve tube, into which the ball is ſcrew'd, 
has two wings at II, fix'd to the bottom, that the ball may 
ot break the tube by its endeavour to emerge, when the 
water is pour'd in as high as g H. 2 | 
After the Dr. had contriv'd this machine, he conſider'd, 
that as the tube is of a very ſmall bore, if the liquor ſhould 
iſe into the ball A, in carrying the inſtrument from one 
pace to another, ſome of it would adhere to the fides of the 
ball A; and that upon its deſcent in making the experiment 
b much might be left behind, that the liquor would not be 
bigh enough at D, to ſhew the difference of level; there- 
ſore, to prevent that inconveniency, he contriv'd a blank 
crew to ſhut up the hole at A as ſoon as one experiment is 
made, that in carrying the machine, the air in A may ba- 
unce that in C; ſo that the liquor ſhall not run up and 
down the tube, whatever degree of heat and cold may act 
won the inſtrument, in going from one place to another. 
| Now, becauſe one experiment may be made in the morn- 
ng, the water may be ſo cold, that when a ſecond experi- 


nent is made at noon, the water cannot be brought to the 


ame degree of cold, it had in the morning; therefore, in 


naking the firſt experiment, warm water muſt be mix'd with 


the cold ; and when the water has ſtood ſome time, before it 
comes to be as cold, as it is likely to be at the warmeſt part 


ii 
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of that day; obſerve and ſet down the degree of the ther. 
mometer, at which the ſpirit ftands; and likewiſe the degree 
of the water in the barometer at D; then ſcrew on the cap at 
A, pour out the water, and carry the inſtrument to the 7 85 
whole level you would know; there pour in your water; and 
when the thermometer is come to the ſame degree as before, 
open the ſcrew at top, and obſerve the liquor in the barome. 
ter. | | 
The Dr's ſcale for the barometer is 10 inches long, and 
divided into tenths; ſo that ſuch an inſtrument will ſerve for 
any heights, not exceeding 10 foot, each tenth of an inch 
anſwering to a foot of height. | 

N. B. The Dr. has made no allowance for the decreaſe of 
denſity in the air; becauſe he did not propoſe this machine 
for meaſuring mountains (tho' with a proper allowance for the 


decreaſing denſity of the air it will do very well) but MM Tt 
heights that want to be known in gardens, plantations and the vſual 
conveyance of water; where an experiment, that anſwers toll than t 
two or three foot in a diſtance of 20 miles. will render this a ſmall 
very uſeful inſtrument. 85 What 
The bones of a FPctus voided by Stool; by M. Bernar = 
Shiever. Phil. Tranſ. No 385. p. 192. Tran/aated fron de 
the Latin. ; | thro? 1 

A Woman of 41 years of age, conceived in y 1520, and in, t 
1 having gone ſeven months with child, tho' ſometime boints 
ſhe bad her carer ah in a ſmall quantity, ſhe perceiv'd hel obe 
belly leſſen, with only a kind of preſſure remaining in he white 
right fide. A month after, ſhe conceiv'd again, and ii tint. 
December 1721 was deliver'd of a dead female child, of M '*rtex 
proper fize, From that time ſhe kept her bed till Zune 1124 Vas ob 
Ia May, happening to go to ſtool, ſhe felt a pain in the 21 The 
as if the rectum would drop from her; endeavouring with heli other 
fingers to relieve herſelf, ſhe extracted a piece of the crainu 5 {car 
us big as a Swediſp crown, call'd a dubble carolin; and at tha mer u 
fame time two ribs were found in the cloſe-ſtool; and 14 day b well 
after, the reſt of the bones, (of an excrementitious colouſli feque 
were voided the ſame way, which M. S5iever himſelf fall other, 
and handled. The woman did afterwards very well, wen #reca 
about her family affairs, and was the mother of three chili] mis co 
dren, fhe alſo had her wen/es naturally. e 3 _ 
Is 8 he fon 
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An Arrount of an Aurora Borealis, ob/erv'd at Upfal- 
September 20. 1720; % M. Burrman. Phil. Tranf 
N* 385. p. 175- Tranfaated from the Latin. 


1 cha ſmata celi, as they are call'd, or the lumen 
horizontale and aurora borealis, in Swediſo Nord-skjen, 
Nord-ljus, Nord-blyſs, Nord-blaſs, Läterskjen, Lyfſnor, &c. 
by the vulgar ſuppos'd to be repreſentations of armies and 
battles, and frequent in Swedland and other places nearer the 
pole, M. Burrman often and diligently obſerv'd. He had an 
opportunity, when travelling in the night time, of more accu- 
rately obſerving an uncommon” and very fingular aurora 
borealis, on September 20. 171), which gave him occaſion to 
ſubmit a conjecture about the optical nature of the phæno- 
menon, to the confideration of the learned. 
The tracks of theſe chaſmata were more numerous than 
WM uſual, viz. four or ar leaſt three whitiſh arches, brighter 
ban the reſt of the ſky (which was clear and calm) divided by 
mall intervals of darkneſs, and placed one over the other” 
PVhat was a very uncommon, and at the ſame time an agtee- 
able Gghr was, that the diſtances of the ſaid arches, greateſt 
under the Bears (below which the higheſt was not above 
:6 degrees, Dubbè a ſtar of Urſa Major at times ſhining 
thro it) gradually decreas'd on both hands towards the hori- 
zon, till they at length interſected each other in the very 
points of eaſt and weſt, juſt as the meridians on an artificial 
globe converge towards the poles of the equator. Theſe 
white arches or ſemicircles for the moſt part conſiſted of dif- 
tint rig, perpendicular to the horizon, eſpecially in the 
rertex, or under the north; a fainter and more obſcure ligbt 
was obſerv'd on the ſides. | | 
The ſtriæ had a double motion, the one horizontal, the 
other perpendicular; the latter was much leſs and flower; fa 
2s ſcarce to diſturb the circular form of the arches; the for- 
mer was various, and at the ſame time very ſwift, from eaft 
to welt, and back again. And as often as ſeveral ſtriæ (which 
rl frequently happened) coming from different parts, met each 
1 other, whether in the middle of an arch or elſewhere, a very 
nf grecable variety of colours was obſerved to proceed from 
il this commixture or various interſection of the rays, and that 
in the ſame order, as the colours are produced in the priſm, 
he feathers of ſmaller birds, or ſuch like bodies, expos d to 
the ſun. ä N oh | 
A | | Hence 
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Hence we may take occaſion of farther conſidering the optica] 


reaſons of the phænomenon, with Des Cartes cap. 7. pabag. 18, Th 
de Meteoris: But yet M. Burrman does not think, that an accen. 0 
ſion of a more ſubtile ſulphureous matter in the inferior region 5 
of the atmoſphere is altogether to be denied a place in this yg 
matter. For, he himſelf obſerved a much greater variety of ad 
colours, with a hiſſing noiſe, like the flame of a fire, at ſever] K 
other times, but eſpecially in the Chaſina of Mar. 1), 1716. 4. 
which was more remarkable in Swedeland, for a whole night a, 
together, than in Zngland, France, Germany or any where oi FI 
We mult, perhaps, ſuppoſe two different kinds of aurora borea- Labs 
lis; the one a fiery meteor, from exhalations and effluvia; the — 


other merely optical from the different refraction and reflexion 
of the ſolar rays, either in ſome icy Jamelle, or icicles, poſle(. > be 
fing the higher regions of the atmoſphere, or arifing from ſome 
of the northern ſeas, and thence communicated to us from the 
clouds. Indeed, the latter ſeems to be illuſtrated by a particu- reſt] 
Jar experiment, invented and tried on occafion of the already J 


de ſcribed phænomenon (yet ſomething reſembling this M. Zury- re 
man likewiſe obſerved in Febrnary 1716, at nine o'clock in the 3 57 
evening, conſiſting of two ſuch ſemicircular arches, but with tarp 
fewer ſtriæ and higher above the northern part of the horizon) el 


and is, as follows. | 
If a plate of tin be taken of any length and breadth, and at 
one ſtroke ſcraped lengthwiſe with a ſharp and ſtrong knife, til 
it become full of ſir; ; and held in the hand in ſuch a poſition, 
that its plane may form equal angles with a lighted candle, and 
a dark wall or table ; _ then be bent and incurvated different 
ways, at one time turning its concave fide and at another its 
convex fide to the wall or table, faſter or ſlower at pleaſure; 
the appearances will be very like the abovementioned, and af 

ford no leſs agreeable a fight. PF 
But it may happen that ſometimes, both theſe kinds of light 
exilt together, and coincide with each other, ſo as that neither i 
the cauſe or effect of the other; but both concur to enlightenth: 
night arid ftrike terror into the beholders. For, as M. Burrmai 
has very frequently obſerved this horizontal light, 972. flaming 
zones, at one time fingle (nay, paſſing almoſt over the zenith 
which the common people, on account of the reſemblance, uſu 
ally confougd with the via lactea, as being but a little broader 
and at another time attended with columns, inverted pyramid 
and a variety of other figures, but without any accenſion of the 
air; ſo this latter frequently happens without theſe appear 
„ anc 
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ances diſtinctly obſerved, either preceeding or accompanying it: 
Tho' it be likewiſe true, that from ſome quarter of the heavens, 
at firſt only flaming, there at length dart up to the zenith and 
ſometimes over all the hemiſphere very ſtrong lights, either by 
the reflection of the rays of the ſun in the icy particles of the 
ocean, or in ſome cauſtic mirrors, or accended ſome other way. 
| Bur fince no one can with certainty diſcover the true cauſes of 
this ſurpriſing phenomenon, previous to a due compariſon of 
the ſeveral obſervations taken at the ſame time in different places 
of the earth; it may more eſpecially: Nr whether that 
light be ſeen under the ſame angle of altitude even in diſtant 
places; and whether what in one place 1s parallel to the hori- 
z0n, be not in another perpendicular thereto ; in ſhort, whether 
it be one and the ſame arch that is obſerved in different places; 
or whether here, as in the rainbow, there are not as many dif- 
frent arches as different ſpectators: M. Gurrman therefore ear- 
W icftly intreats all, who have any regard for the advancement of 
WW catural knowledge, but more eſpecially thoſe in the more nor- 
"WM therly parts of the world, carefully to obſerve this phznomenon, 
ss to all its circumſtances, and communicate their obſervations 
erher to the public or to him, which he thinks would be a very 
inoular favour done the learned world. | 


4 New Barometer; by M. Fahrenheit. Phil. Tranſ. Ne 385. 


T O the cylinder A B (reprefented Fig. 12. Plate XII.) is 
joined the tube B C, to which an oblong ball CD is ad- 
ted, and to this the tube DE of a very fine bore. The cylin- 
der, which can bear the heat of boiling water, is filled with a 
certain liquor; the ſenſible degrees of heat in the air are mea- 
fred in the tube B C by means of the ſcale þ c. If this ther- 
; Wnometer be put into boiling water, the liquor therein will not 
„oy fill the ball CD, but likewiſe rife to the different limits of 
the tube DE, according to the degree of heat, which the: water, 
it the time of making the experiment, will acquire from the 
gravity of the atmoſphere. So that, for inſtance, if, at the 
ume of making the experiment, the height of the mercury in 
the barometer be 28 London inches, the liquor in this thermo- 
meter will reach the loweſt place in the tube DE: But if the 
grarity of the atmoſphere be equal to the height of 31 inches 
f mercury, the liquor will be raiſed by the heat of the boiling 
rater to the higheſt part of the tube DE; by means of the 
wexed ſcale de, the different limits of the heat of the boiling 

| Water. 
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water will be denoted, not by degrees, but by the number of 
inches, by which the height of the mercury in barometers i; 
commonly meaſured. 


An Eclipſe of he Moon, Nov. 1, 1724. N. S. by F. Carbone 
and Dominico Capaſſo. Phil. Tran, Ne 385. p. 180. 
FTranſlated from the Latin. 5 


F. Cent and Dominic Capaſſo obſerved this eclipſe wit 


very clear, the other ten, but not ſo clear; yet the lunar na. 
cube were very diſt inctly difcerned thro both: To meaſure the 
time, they made uſe of a pendulum clock, pretty accurate, fixed 
ſeveral days before hand at the place of obſervation, and by re. 


peated trials reduced as near as poſſible to the mean motiun of 


the lun, by a meridian line, they had draun there ſome time 
before, and ſeveral times examined. The very night of the 
eclipſe, the clock was thrice examined, in order to find its diffe. 
rence from the true time; firſt; by a tranſit of Fomabant over 

the meridian, at 8* 1)“ 18/; and then by a tranſit of Nigel ot 
the foot of Orion at 2 35 21/ß ; and laſtly, by a tranſit of 
Sirius at 4 5 40%. The R. Aſcen. were taken from De 1; 
Hire's tables. They found the clock go only ſeven minutes too 
ſlow, which ate added to the time of the following obſerva 
tion. | 
From ſun-ſet to midnight the ſky was-evercaſt with clouds] 
and rain; but a wind about one o'clock rendered it pretty clear, 
and it continued ſo till near three o'clock. 1 


True time 
38 oo The penumbra begins to be ſenſible. 
41 co It becomes thicker. My 
43 29 Ir becomes very thick. 
47 45 The ſhadow begins. | „ 
49 25 The diſk of the moon appears eclipſed. 
15 The ſhadow at Ariſtarchus. 
o 39 At Plato. . 
i Io Ariſtarchus entirely immerged. 
6 22 Archytas. 
8 F Ariſtoreles. 
10 29 Pitheas. 
11 28 Calil us. 


4 W W U een 
8 


two teleſcopes, the one eight Paris feet in length, and 
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8. Carbone and Capaſſo endeavoured with all poſſible accu- | 
ricy to obſerve this echpie ; being furniſhed by the king of 
Portugal with a great varicty ot inltcuments, 


Vor. VII. NW 1 Eclipſes 


True time 
h; OO WK 


2 


22 


O 
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The ſhadow at the eaſtern ſhore of Mare ſereni- 


rats. 

Endymion entirely immerged. 
Copernicus begins to riawherge. 

Entirely immerged.  _ 

Pofſidonins begins to immerge. 8 
Entirely immerged. | 

Ricciolus begins to immerge. 


The ſhadow at Grimaldus. 


At the north ſhore of Mare Criſium. 

Proclus immerges. 8 e 

A cloud comes on, that quite covers the moon 
and would continue for ſome time. 

The cloud goes off; and nox 

Grimaldas, © 
Ricciolus, © 
Keplerus and . : 
Galileus emerged out of the ſhadow. ; 
Ariſtarchus emerges. 3 ea, 

Copernicus begins to emerge. 

Entirely emerged, ©. 

Pitheas emerges. 


* *. 


Timocharis. 


Archimedes. 


Plato begins to emerge. 
Entirely emerged. 


The moon again overcaſt with a ſmall cloud. 
Now. ſhe appears again. | 
Ariſtoteles entirely emerged. 

The moon at times overcaſt with ſmall clouds, 
the emerſions of the other maculæ could not 
be exactly oblerved. as 

The end of the eclipſe, obſerved, probably, 
later by realon of a thin vapour that inter- 

os'd. 

The end of the thicker penumbra. 

The end of the ſenſible penumbra. 


2 MEMOIRS of the 


Els es of Jupiter's fir Satellite, obſerved at Lisbon ; by 
120 Carbone. Phil. Tranſ. N? 385. p. 165 Tranfate 
From the Latin. PS 


Pb OR: oe: BY 
Emerſions | 
ly is. „ 
Seprember 7. 8 21 


1724 
Immerſions NE 5 
June & Mane 2 3 8 
15. n e 
* 30. 2 8 51 2 | 
Emerfions | 1 | | 4 


September 24 36 57 
9. 11 34 26 


3 9 398 214 e gun 
October 4. 6 26 44 - oy 
5 22 * 10 21 20 Aug 
November 3. 8 42 50 | 0 dun 


The preceeding obſeryations were made with S. campen. Tim 
teleſcope, 30 Roman palms in length. 8 5 1 


An Eclipſe of the Moon at paris, Nov. 1. 1724. N. 8. 
by M. Maraldi. Phil. Tranſ. No 385. b. 186. Tranſl: Tim 


ted from the French. | The 

Tree une, Th 
2 33 30 The beginning of the ecli . 

2 57 15 The ſhadow ' eee, | 1 
2 56 20 At Calilæus. | 1 
3 20 30 At the north ſhore of Mare caſpun. = . 
3 23 30 At Proclus. | 8 
4 14 30 Ariſiarchus emerges. 

4 17 30 Copernicus entirely emerged. | 

4 33 34 Tinocharis emerges. | 8 1 
4 44 23 Plato entirely emerged. „„ 
=. 0 30” The end of the eclipſe. a 55 


1 


o The duration of the eclipſe, - 


5 
35 
2 
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by Longitude of the Fort of New-York, determined from 
ei Eclipſes of rhe firſt Satellite of Jupiter; together with 
e Variation of the Magnetic Needle; by Ar. William 
Burnet. Phil. Tranſ. N“ 385. p. 162. 8 | 


Time, as obſery'd at N. v-York © "446% mY 205 43 
Difference of! meridians UE . 4 33 42 
Ag. 25. Alt. of the, Time bythe Time by cal- 
un's ſuperior limb. clock. culation. 
c 5 0. 4 4 KEN, 1 
Sun's declina. & 45 30 0 10 17 62 10 17 28 
6*: 535"; $1 13 30 10 33 10 10 32 8 
Auguſt 2. „ „„ 
dun's declina. & 46 24 0 W N 7 + (56-29 
„0 Pen ; T 
1KLTime of emerſion by Mr. Pound's tables 14 32 25 
Equation of time to be added. 00 1 22 
1 Rs, 14 32 47 
4. Time obſery'd by the clock | ; 9 35 14 
he ſame correfted Fe 9 34 14 
The difference of meridians 48 33 


This Mr, Burnet takes to be the diſtincteſt and belt obſer- 


men. 


September 10. Alt. of the Time by the Time by cal- 


ſun's ſuperior limb. clock. culation. 
0 83 NP h. 3 1 h. 3 ” | 
dun's declina. F 33 21 „ F-06072 085206: 0 
49 34 6 8 6 £ 9 4 49 
Serrember 17. | 2 | 
* 17 77 C 4 21 44 
I 54 & 15 15 * 33 3 „ 
K k k 2 Sep. 
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September. 10. 5 1 


Time of emerſion by the clock 8 0 9 7h 
Time of emerfion by Mr. Pound's tables 12 50 i / 
Equation of time to be added _ 


— 


11 | 2 3%, $0 
Corrected time at New-York 7 580 


my 


Difference of meridianns 4. 5 22 by 
Fune 26. Altitude of the Time by the Time by cal. vit 
ſun's ſuperior limb. . culation. our 
June 20. 1 h. 5 f | AK of t me 
Sun's declina. F 56 44 5 43 3 
%%% 22,;p.10 ,n4 10 3 My, 
June 27 o / 2 | a p | 34. 4 ; tru! 
Sun's declina. & 63 31 10 27 43 10 2) r 
22 26 Wer , % TCT 
| | F tim 
| . : . ; | g Ws 5-4 | J 
June 26. Time of immerſion by the clock 11 41 12 li 
Time of immerſion by Mr. Pound's tables . 
Equation of time to be ſubſtracted o 4 2eme 
5 Es 1 
Time at New-Zork corrected I 40 1, 
Difference of meridians 8 „ | 4 38 2 25 
The mean of all theſe obſervations is 4" 58” 30), which 2 
to 3! agrees with that obſervation, Mr. Burner took to be the r. 
moſt exact; and therefore, the Long. of New-York is near 
74 57% 30% welt from London. 3 
The variation of the magnetic needle was obſerv'd in 17:4, : 
to be ) 20“ welt. Mr. Wells ſuryeyor general of New-York : 
obſerv'd it in 1686 to be 82 45”; by which it appears to de-W © 
creaſe about 1* 25” in 38 years, or a little more than: 
minutes in a year. | | | L 
2 
£ 


The 
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The Longitude of Lisbon, Paris and London, determined 
from the Ecliples of 7he Moon, Nov. 1. 1724. and Ju- 
piter's Satellites; by F. Carbone. Phil. Tranſ. N' 383. 
p. 185. Tranſlated from the Latin and French. 


T is to be obſery'd, that the difference between the meri- 
dians of Lisbon and Paris, was now found leſs than what 
F. Carbone imagined; not by new obſervations at Lisbon, bur 
by comparing theſe already made there with thoſe at Paris; 
having receiv'd none before, by which he could determine 
with certainty the ſaid difference ; but he only compar'd his 
own with the computations of M. Lieutaud, calculated to the 
meridian of Paris, as deliver'd in his treatiſe, entituled 
Connoifſance des Temps, and pabliſh'd yearly by order of the 
Royal Academy. F. Carbone found them too wide of the 
truth, eſpecially as to the immerſions and emerfions of Jupi- 
ter's innermoſt ſatellite: For, the obſervations made in the 
Royal Obſervatory, differ from theſe ſometimes 2, ſome- 
times 3, and at other times even 4 minutes. | 
F. Carbone compar'd his own obſervation of the lunar 
eclipſe at Lisbon, with that made at Paris by M. Maraldi ; 
to which he ſubjoins the compariſon of the immerſions and 
emerſions, obſerv'd at both places. | | 
Tho? in the eclipſe of the moon, Nov. 1, 1724, the ſhadow 
vas not well defin'd either at Lisbon or Paris (whichrender'd 
the determining theſe phaſes the more difficult) however, the 
greateſt part of the obſervations agrees ſo well together, that 
it was thought proper to compare the principal phaſes, which 
ſeem to have been obſerv'd with the greareſt accuracy, in 
order to determine the difference of the meridians of Lisbon 
and Paris. | : 


LETT RE Te = 

I 47 45 The beginning of the eclipſe at Lisbon. 

33 30 Ihe beginning of the eclipſe at Paris. 

3 The difference of the meridians of Lisbon and 

aris. | 

| 16 At Lisbon the ſhadow at Ariſtarchus. 

2. 46 i 8 | 
44 52 The difference. „ 

2 11 28 At Lisbon the ſhadow at Galilæus. 

2 56 20 At Paris. 


4 


t 


8 
O 


- 44 5T 


446 
h. , | ” 
44 52 
2 34 8 
3 20 30 
: 45 55 
2 37 17 
3 13 30 
46 1 

3 24 
4 14 30 
4 
3 31 34 
4 177 34 
46 16 
3 47 46 
4 33. 3 
3 
3 58 59 
4 44 23 
45 24 
4 20 36 
x 6 30 
45 54 
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The difference. 


At Lisbon the ſhadow at the foot! _ of 


Mare Caſpium. 
At Paris. 12 | 

The difference. | 
At Lisbon the ſhadow at Fruclas. 
At Paris. 
The difference. 

At Zisbon Ariſtarchus emerges. 
At Paris. 5 

The difference. 

At Lisbon Copernicus entirely emerged. 
At Paris. 

The difference. 

At Lisbon Timocharis emerge d. 
At Paris. 

The difference. 

At Lisbon Plato entirely emerged. 
At Paris. 

The difference. 

The end of the eclipſe at Lisbon. 
At Paris. 

The difference. 


— 


According to theſe obſervations, the duration of the eclipſe 
at Zisbon was 2h. 32 51”, only 9 ſeconds leſs than it was ob- 
ſerv'd at Paris; and the difference of meridians, that reſults 
from the obſervations of the beginning and end of the eclipſe, 
is 45 50” ; which comes very near what reſults from the com- 
pariſon of the other macule, obſerv'd at Lisbon and Paris. 
At the Royal Obſervatory at Paris M. Maraldi made 

ſeveral obſervations on the eclipſes of Jupiter's ſatellites, 
correſponding: with thoſe ſent him from Lisbon; the compa- 


riſon 1s as follows. 


June 30. 1724 2 8 51 


| Sepr. 2. 


h. Ld 2 
Ty” The immerſion at Licon. 
2 54 41 At Parss. | 
45 59 The difference. 
9 35 57 The emerſion at Lisbon. 
0 22 a6 At Fart, 
45 49 The difference. 
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Sptember 2 5- 959 21 The emerſion at Lisbon. 
| N o ö 4/5 At Pans 
| 45 44 The difference. 
04ober 4. 6 26 44 The emerſion at Lisbon. 
| 7 t d At e 
45 14 The difference. 


The greateſt part of theſe obſervations agrees in making the dif- 
frence of meridians between Lisbon and Paris 45” 48“ of time, 
which agrees with all poſſible accuracy with that determined by 
the laſt obſervation of the eclipſe of the moon. : 

If the aforeſaid difference be true, viz. 45 48!, the diffe- 
race between the meridians of Lisbon and Zondon, will be 
36 1 


Ar excretory Du from the Glandula renalis. Phil. Tranf. 
Tz E celebrated anatomiſt S. Yal/alva, already known by 

his noble treatiſe de aure humane, has made a conſider- 
ble diſcevery: He has found the excretory ducts of the glau- 
like renales or renes ſuccenturiati, which diſcharge themſelves 
mo the parts of generation; that is, into the ep:1didymides in 
nen and inte the 0v4ri4 in women. He has read a learned diſ- 
tation, relating to this diſcovery, before the academy of ſci- 
aces in Bologna, in which he undertakes to prove, that thoſe 
renes ſuccenturiati are to be reckoned among the principal or- 


gans of generation. , 


An Account of the Currents: at the Streights Mouth. Phil. 
e 5 

* PE Spartel and Cape Trafalgar from the weſtern ocean 
are known to form the ſtreights mouth; whence a current, 

n the middle of the channel (which is about five leagues broad) 
ttwixt the Barbary and Spaniſh land, runs at leaſt two miles 
ach hour, as far as Cæuta point, and there the two coaſts open» 
ns about 18 Jeagues diſtance from each other, the current does 
vt run above one mile an hour, and ſo continues as far as Cape 

2 Gat, which is 70 leagues up the Mediterranean. Our ma- 

ners obſerve a current to ſet to the weſtern ſea or the great 

kean from Ceuta, along the Barbary ſhore, and from Gibralter 

long the Spaniſh ſhore; but that on the Barbary ſhore is ge- 
ally their common rouz, not only as being the freeſt from 

op Wks and leſs dangerous; but becaule the tide is much _ 
than 
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than it is on the other fide, which the ſooner helps the ſhips out 
of the ſtreights, which are narroweſt between the points of G.. 
Bralter and Ceuta; at which laſt place, a neck of land extends 
itſelf a conſiderable way into the ſea; and it is the opinion of 
the author and others, that whereas the current runs, as afore. 
laid, two miles an hour againſt this neck of land, the water 
there meets with ſo violent an oppoſition in its courſe, as occa- 
fions it to rebound with ſo much force, that part of it returns 
back along the ſame coaſt, and fo out of the Srreighrs mouth; 
which, with the ſmall tide that ſets out on the Spanzſh ſhore, it 
is believed, may exhauſt a conſiderable part of that current; 
which continually ſets in to the eaſtward at the rate already men- 
tioned. What the author takes to be very remarkable is, that 
in 1712 M. de ! Aigle commander of a French privateer, cal. 
led the Phoenix of Marſeilles, giving chaſe near Ceuta point to 
a Dutch ſhip bound for Holland, came up with her in the mid. 
dle of the gut or Streighis, between Zariffa and Tangier and 
there gave her one broadfide, which directly ſunk her; and a 
few days after, the ſunk ſhip with her cargo of brandy and oil, 
aroſe on the ſhore near Tangier, which is, at leaſt four leagues 
to the weſtward of the place where fhe ſunk, and direct 
againſt the ſtrength of the current; which made many apt to 
think, there is a recurrency in the deep water in the middle of 
the gut, that ſets outwards to the grand ocean, wnich, the au- 
thor thinks, this accident very much demonſtrates ; and poflibly 
a great part of the water which runs into the Srreights, returns 
that way and along the two coaſts already mentioned; otherwiſe, 
this ſhip muſt of courſe have been driven towards Ceuta and ſo 
upwards. The water in the gut muſt be very deep, ſeveral o 
the commanders of our ſhips of war having attempted to ſound 
it with the longeſt lines they could contrive ; but could never 
find any bottom. | | | 8 


Ambergris found in Whales; by Dr. Boylſton. Phil. Tran 
| Ne 385. p. 193. | 


# B H E moſt learned part of mankind are till at a Toſs about ;8 m 
| ſeveral things, even in medical uſe; and particularly © Eng 
in what is called ambergris, till our whale fiſhermen of Nan round 
zucket in New England lately made the diſcovery. _ 

Upon cutting up a Sperma ceti bull whale, they accidentallyM graft, 
found in him about 20 pound weight of that drug. AﬀfeW© Ar 
which, they and other fiſhermen became very curious in ſearch- 


ing all ſuch whales they killed; and it has fince been found in ed 
e {mallet Ve 


ut ſmaller quantities, in ſeveral male whales of that kind and in 
. ro other, and that ſcarcely in one of a hundred of them. They 


dsadd farther, that it is contained in a cyſtis or bag, without any 
of inlet or outlet thereto; and that they have ſometimes found the 
e. bag empty and yet entire. 8 Tt | 
cr The bag is no Where to be found, but near the genital parts 


F. = - © 


aof the fiſh. The ambergris is, when firſt taken out, moiſt, 


ns and of an exceed ing ſtrong and oftentive ſmell. 
' ? OI} T5 + Mt 4 — 711 1 * 2 * 


it 0;/ervarions on ſome of the Plants in New England, with re- 

t; narkalblè inſtances of the Nature and Power of Vegetation; 

n. % Mr. Paul Dudley. Phil. Tranſ. N“ 385. p. 194. 

at, HE plants of England, as well thoſe: of the fields and 

1 L orchards, as of the garden, that have been brought over 

o ino New England, ſuit very well with the foil and grow to 
geeat perfecajon, 505 7 . nes 


d Their apples are, without doubt, as good as thoſe of Eng- 


und and much fairer to look to, and ſo are the pears ; but they 


b hare not got of all the ſorts. 3 ee = 

Their peaches do rather excel thoſe of England, and then 
y they have not the trouble or expence of walls for them; for, 
08 their peach-trees are all ſtandards; and Mr. Dudley has had in 
"i bis own garden ) or 8oo fine peaches of the rare-ripes, grow- 


A 


"WT ins at a time on one tree. | 

y The people of late years have run ſo much upon orchards, 
"WH that in 4 village near Boſton, conſiſting of about 4o families, 
they made in the year 1921 near 3000 barrels of cyder; and in 
another town of 200 families, in the ſame year, Mr. Dudley 
was credibly informed,” they made near 10,000 barrels. Some 
of their apple-trees will make 6, ſome have made ) barrels of 
yder; but this is not common; and the apples will yield from 
to 9 buſhels for a barrel of cyder. A good apple tree in New 
England will meaſure from 6 to 10 foot in girt. Mr. Dudley 


lure 10 feet and four inches round. This tree, in one year, bore 
8 meaſured buſhels of as fine pear-mains, as ever he ſaw in 
England. A Kentiſh pippin at 3 foot from the ground, ) foot 
wund, and a golden roſſetin 6 foot round. The largeſt apple- 
A could find was 10 foot 6 inches round; but this was no 
Wl erate. | as | | 5 
"0 An orange pear- tree grows the largeſt, and yields the faireſt 
fait: He obſerved one of them near 40 foot high, that mea- 
on lured 5 foot and 6 inches in girt, a yard from the ground, and 
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has {een a fine pear-main tree, at a foot from the ground, mea- 


| 4 
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bore zo buſhels at a time; and in the year 1724 he meaſure 
an r pear- tree, 11 inches round the bulge. He had a pes 
tree, that meaſured 5 foot 6 inches round. One of Mr. Out 
Jey's neighbours had a Bergamor pear-tree, brought from EA 
land in a box, about the year 1643, that meaſured 6 foot roun 
and bore 22 buſhels of fine pears in one year. About 20 ye: 
before, the owner took a cyon and grafted it upon a comm( 
hedge pear; but the fruit did not prove altogether fo gooMj.1c 
and the rind or ſkin was thicker than that of the original. Lan 
Their pFach-trees are large and fruitful, and commonly be ade 
in three years from the ſtone. Mr. Dudley had one in his g a5 
den of 12 years growth, that meaſured two foot and one it gate 
round, a yard from · the ground, which two years before, Alk 
near a buſhel of fine peaches. Their common cherries are In th- 
ſo good as the Kentiſh cherries of England, and they have ür 2 
dukes or heart cherries, but in two or three gardens. IF 7} 
Some years before, Mr. Dudley meaſured a Platanus occidiſ omm 
talis or button-woed tree, as they are called, that was nine ya gain 
round and it held its bigneſs a great way up. This tree, gain 
cut down, Mr. Dudley was informed, made 22 cord of wog re 0 
A gentleman told him, that in the foreſt he obſerved a ſtrei 714 
aſh, that grew like a pillar, of a conſiderable height and ſelou 
from limbs, that meaſured 14 foot 8 inches round, near a jt b. 
from the ground; and Mr. Dudley ſaw a ſaſſafras tree, tte ſat 
meaſured five foot three inches round. Among their trees|{;tey a 
quick and eaſy growth, the abovementioned burron-wood Will m 
the locuſt tree, are the moſt remarkable: As to the latter Nam, 
cording to the deſcription Mr. Moore, while in New EnglaWivain, 
gare Mr. Dudley of the manna tree, their Jocaſe tree mayMyf 7,1 
called the American manna. A ſeed of it, blown off from tnued 
tree into Mr. Dudley's garden, took root of itſelf; and in a ſecon 
than two years was got above fix foot high, and as big about ad int 
a common walking cane. He ſeveral times propagated Nunce 
platanus, by cutting off ſticks of five or ſix foot long, Mr, A 
tetting them a foot deep in the ground in the ſpring of Wiince « 
year, when the ſcaſon is wet; they thrive beſt in a moſt {fe h. 
An onion, ſet out for ſeed, will riſe to four foot nine in lunce o 
in height; a parſnip to eight foot; red orrice to nine foot Mije;. u 
white orrice to eight. In the paſture- grounds Mr. Dudley M pople, 
ſured feed mullen nine foot two inches in height; and one oHH at thi 
common thiſtles upwards of eight foot. s | lie roo! 
Among the remarkable inſtances of the power of veget: 


Mr. Dudley had a well atteſted account from Mr. Zdiw 
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Tind/or of a pompion ſeed, as follows ; that in 1699 a ſingle 
ked was accidentally dropped in a ſmall paſture, where cattle 
had been foddered for ſome time. This ſingle feed took root of 
elf, and without any manner of care the vine run along over 
fveral fences, and ſpread over a large piece of ground far and 
wide, and continued its progreſs till the froſt came and killed it: 
This ſeed had no more than one ſtalk, but a very large one; 
br, it meaſured eight inches round: From this ſingle vine they 
gathered 260 pompions; and one with another, as big as a 
half peck 3 enough in the whole to fill a large tumbrel, beſides 
; conſiderable number of ſmall and unripe pompions, they 
made no account of. There is an account in the Philoſophical 
ranſactions of a ſingle plant of barley, that by ſtee ping and 
watering it with ſalt - petre, diſſolved in water, produced 249 
talks and 18, ooo grains; but then there was art and even force 
n that caſe : Whereas, in this, there was nothing but pure na- 
ure and accident. ea but 5 
The Indian corn is the moſt prolific grain they have, and 
ommonly produces 1200, and often 2000 grains from one ſingle 
ain 5 but the faireſt computation is thus; fix quarts of this 
gain will plant an acre of ground; and it is not unuſus] for an 
re of good ground to produce 50 buſhels of corn, 8 
Indian corn is of ſeveral colours, as blue, white, red and 
1 elo); and if they are planted ſeparately, ſo that no other 
n be near them, they will retain their own colour. But if in 
e fame field you plant the blue corn in one row of hills (as 
they are called) and the white or yellow in the next row, they 
vil mix and interchange colours; that is, ſome of the ears of 
Arn, in the blue corn rows, ſhall be white or yellow ; and ſome 
gain, in the white or yellow rows, ſhall be blue. The hills 
of Indian corn are generally about four foot aſunder and io con- 
inued in a ſtreight line, as far as the field will allow; and then 
ug cond line or row of hills, and ſo on; and yet this mixing 
Yd interchanging of colours has been obſerved, when the diſ- 
| Wiirce between the rows of hills has been ſeveral yards: And 
Mr. Mayhew of Martha's Vineyard, an iſland in the pro- 
ince of Nerv England, aſſured Mr. Dudley, that the blue 
ern has thus communicated or interchanged, even at the diſ- 
ance of four or five rods ; and particularly in one place, where 
ere was a broad ditch of water between them. Some of our 
xople, but eſpecially the Aborigines,. have been of opinion, 
laat this commixture and interchange of colours, was owing to 


liz roots and ſmall fibres, reaching to and communicating with 
L]l11l2z each 
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each other ; but this muſt, certainly be a miſtake, conſidering 4 
the great diſtance; eſpecially at ſome times and a-croſs a cabal h 
of water; for, the ſmalleſt fibres of the roots of the Indian lo 
corn cannot extend above four or five foot: Mr. Dudley is MW w 
therefore, of opinion, that the ſtamina or principles of this Ml © m 
ſurpriſing copulation or commixture of colours are conveyed by WM ot 
the wind; and that the ſeaſon of it is, when the corn is in the 
earing, and while the milk is in the grain: For, at that time, 
the corn is in a ſort of eſtuation and emits a ſtrong ſcent. One 
thing, which confirms the air being the medium of this commu- 
nication of colours in the corn, is an obſervation of one of 
Mr. Dudley's neighbonrs, viz. that a cloſe; high board fence, 
between two fields of corn, that were, of a different; colour, 
entirely prevented any mixture or. alteration of colour, from that 
they were planted with, POTS 77. 3465 151 
An apple-tree. in the town, belonging to Mr. Dudley, bear 
a conſiderable quantity of apples; eſpecially every other yer, 
tho” it never had a bloſſom : For three years; he went in the 
proper ſeaſon and obſerved it; and when all the reſt of the or. 


chard was in the bloom, this tree had not one ſingle bloſſom 3M 1 
Not contented with once going, he went again and again, till he ind 
found the young apples pertectly formed. In 1723 be went, \ 
early, not knowing but it might blow ſooner than the other <no1 
trees; but he found no bloſſoms; and the owner with ſeveral of cart 
his neighbours, aſſured Mr. Dudley they had known the tree vens 
upwards of 40 years, and that it never had any bloſſom . (rec 
Mr. Dudley opened ſeveral of the apples and obſerved but very tow 
few leeds in them; and ſome of them lodged: fingle in the fide) mon 
of the apple. This tree was no graſt, and the. fcuzt but ordi the 
nary for taſte : He could not perceive, by, bis obſervation, but] an e 
that in all other reſpects, it fructified like other apple-trees. his 
| N x : Ob. EN — „ "Abs Ni 10016 5390 171 
Di ſſertation on the Figure. of the Earth; y Dr. De- N. 
ſeagulieré. Phil. Tranſ. Ne 386. p. 201. 14 
£ |} HAT the earth is of a ſpherical figure, or nearly ſuch, 4d 
has been proved ſo often and by ſo many unanſwerableſ 4 


arguments, that it would be tedious to repeat them. But as th 
little variation from a true ſphere (beſides the irregularity ot . 
high hills and deep valleys) does not hinder us from calling the 4 
earth a globe ; fo. to determine what that variation may be. 
ſince modern philoſophers are divided about it, may not be an dr 


* 


ungrateful ſubject. 


M. Caſs 
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M. Caſſini affirms that the earth is an oblong: ſpheroid, 
© higher at the poles thaw at the equator, making: the axis 
(longer than cl re drammeter about 13 French leagues; 
which he deduces from comparing his father's meaſures of the 
© meridian from Paris tothe Pyrertan mountains, with thoſe 
of M. Picard; of which an account may be ſcen in the Me- 
© moirs of the Royal Atademy for the year 1713. But having 
e afterwards contitiued the meridian; - which is drawa thro? 
© France, from Paris to Dunkerque, he ſtill draws: conſe- 
© quences to prove the earth an oblong; ſpheroid ; but then he 
makes the axis exceed the equatorial diameter 34 leagues. 
Sir [/auc Neutron makes the earth higher at the equator ; 
and conſequently, flatted towards the poles; reckoning; its 
© equatorial diameter 34 Engliſß miles longer than-the axis ; 
which he proves froth the pfineiples of gravity, and the cen 
' trifugal force, that ariſes from the diurnal rotation of the 
earth; and to confirm this he ment ions ſeveral experiments on 
pendulums, which haye been made ſhorter near the equator, 
than in greater latitüdes, to ſwing feconds. 3 
Theſe are the two opinions which have divided. philoſophers, 
and which Dr. D2/ag4Hers propoſes to examine. 1 
M. Caſſini taking Ahle ieafures abovementioned to be exact 
enough, not only to determine the magnitude of a degree of the 
earth, corre ſpond ing with a degree of a great circle of the hea- 
rens; but alſo to fhew the difference in the degrees of the earth 
(reckoning thoſe meaſured in the ſouth of France to exceed thoſe 
towards the north, by a certain number of toiſes and feet) de- 
monſtrates, that if the degrees of the earth are longer towards 
the equator than the poles, the plane of the meridian muſt be 


an ellipſe, whoſe long axis is that of the earth. Hete follows 


bis firſt demonſtration; vide the French Memoirs for the year 


80 For BDCR (Fis.r3. Plate XII.) be an ellipfis repteſenting 
' a meridian of the earth, whoſe poles Band © are at the ex- 
' tremities of the great axis B ©, and whole focs E and F are 
* taken ar pleaſure. Now to divide this ellipſe into degrees, 


* that is, to find ſeveral points HIV, ſuch, that the diſtance 


of every one of them, from the pole to the zenith, ſhall be of 
* any given number of degrees, \ INE 07 EW ID 

* Demonſtration. From E one of the foci of the ellipſis, 

* draw the line ET; fo that it may form, with the axis B C, 

* the angle BET, equal to the diſtance given from the pole » 

| | © the 


454 MEM OI RS of the 


© the zenith: From the other focus F, with the diſtance BC 
equal to the axis, draw an arch to cut the line E Tat T; ! 
* fay, that the line E T, drawn from the point T to the focy 
P, will cut the ellipfis at the point H; which point is ſuch, 
that the diſtance of the pole, from its zenith, contains the 


given number of degrees. 


LY * 


© From the point H, raiſe HZ, perpendicular to the ellip. 

© fs, which will paſs thro' the zenith Z; and being produced 
© inwards, will meet the axis of the earth at O; and (by the 
property of the ellipſis) divide the angle EHF into tw 
© equal parts: From the point H. likewiſe draw H P, parallel 
© to the axis B C, and directed to the pole P, ſuppoſed at au 
infinite diſtance: The angle PHZ or PO Z, meaſures the 
diſtance from the pole to the zenith, of an inhabitant dyel. 
ling upon the earth at the point H. ET is equal to the axis 
© BC, by conſtruction; but by the property of the ellipſis, BC 
© is equal to EH plus HF, taking away from both FH, which 
© is common, E H will remain equal to HT; the angles ET 
H, T EH, will, therefore, be equal, and conſequently, each 
© of them will be half of the external angle EHF: But the 
angle E HO is likewiſe equal half the angle EH FE; there. 
« fore, the angles T EH, EH O, will be equal to each other; 
and conſequently, the lines ET and H O will be parallel to 
each other; and the angle P OZ, which meaſures the dif 
<© tance, from the pole to the zenith of the point H, will be 
equal to the angle B E T, which was, by conſtruction, taken 
© equal _ the given diſtance of the pole from the zenith; 
Now, if the proportion of the longeſt diameter of the el 

© lipfis BC to E F, the diſtance of the foci, be taken at plea- 
* ſure, one may, by calculation, find all the points of the 
* elliphs as H, to determine the degrees by this analogy as FT 
© or BC: is to EF: : So is the fine of the angle PE T (the 
given diſtance from the pole to the zenitb): To the fine of 
the angle ET F, or IE H; whoſe quantity will conſequent!y 
be known. This angle T E H being added to the angle PE 
F, the given diſtance, from the pole to the zenith, of the 
int H, will give the quantity of the angle BE H, which 

a line drawn from the focus to H, the point required, makes 


Q (6 


with the axis of the ellipſis. S 
Then, in the triangle EH E, whole fide E F is known, 
as well as the angle EHF, which is double the angle T EB 


an 
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« and the angle F E H ſu plement bf the angle B E H; one 
* ſhall have the length of the fide E H, known in parts of the 
axis B C. TN 


After the ſame manner may be found the angles BEI, 


BE V, Sc. and the length of the lines EI, E V, to deter- 
mine the diſtance, from the pole to the zenith, of all the 
degrees of the circumference of the earth; and in the rec- 
© tilinear triangles HEI, I EV, whole fides HE, EI, E V, 
© are known, as well as the angles, comprehended between 
the fides HE, EI, E V, which are the differences of the 
angles BEH, BEI, B E V, determined above; one ſhall 
find the length of the chords HI, IV, comprehended be- 
© tween each degree. N 

M. Caſſini in the Memoirs for the year 1918, repeats the 


ſame demonſtration; only that, before it, he ſhews, that if 


ſeveral points be taken upon a terreſtrial meridian, on the 
ſurface of an elliptic earth, as GHIK, (Fig. 14.) in ſuch 
manner that their reſpective zeniths A LM N, are diſtant 
from each other, an equal number of degrees, meaſured in 
a celeſtial meridian ; the lines Z G, LH, MI, NK (which 
are perpendicular to the ellipſis) being produced, will meet 
in the points O, R and 8, forming equal angles: But as 
thoſe angular points are not equally diſtant from the curve of 
the ellipſis, that elliptic arch muſt be the longeſt, whoſe an- 
gular point is fartheſt off. Now, by the former demonſtra- 
tions it appears, that thoſe arches, which are taken neareſt 
to the leſſer axis, will have their angular points farther 
removed, c. De IE, | 

If M. Caſſini's meaſures of terreſtrial degrees, decreaſing 
from the equator towards the pole, were grounded on obſer- 
vations liable to no error, he would have fully proved his 
figure of the earth; But fince thoſe meaſures (however accu- 
rately taken) are not built upon a mathematical 'certainry, 
his premiſes may be called in queſtion ; and his concluſion, 
tho* mathematically drawn from theſe premiſes, is only pro- 
bable. | 

Now therefore, if Dr. Deſaguliers can ſhew from un- 
doubted phænomena, that his concluſion will lead to an ab- 
lurdity, 1 meaſures muſt be falſe; tho' his reaſoning from 
them be juſt, This the Dr. endeavours to do firſt, which 
will diſprove his figure of the earth; and afterwards to point 


out ſome of the errors, which he ſuppoſes to have occafion'd 


the miſtake in the meaſures, 


M. Caſſini, 
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M. Caſſini, as well as the Znghſh, aſtronomers, believes 
that the earth makes one revolution, ahaut its. axis, once in 
23* 56'; becauſe in that time, the plane of any meridian 

returns to the ſame fixed ſtar, from which it had departed. 
Let H be taken in any parallel of Lat. as for example, in 
the Lat. of 51 46', a plumb line L H, will be perpendicu- 
Har to the curve B H at H, and A Acc thro, the zenith 
of the point H, if the earth had no diurnal, ratation; but 
fince the earth moves round its axis, all, bodies upon its ſyr- 
face, endeavour to fly from the axis of ;their motion with a 
force proportionable to their diſtance 5 it, in a Ge tun 
along the plane of that parallel, in which they are. Let that 
force (explained by M. Huygens and called i force) 
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be repreſented by the line HJ, or its equa] and pars le] Lb; 
now a plummet placed at L, if the, eaxth ſtoog ſtill, would 
. deſcend in the line I. H; but as it ig at the ſame, time.aQed 
upon by the force H/ in the direftion L, it will move in 
the direction L., diagonal of the parallelogram H "i ccord 
ing to the known, Jaws of mechanics; and the 11 
L, inſtead of being perpendicular to, the curve at H, wil 
in Lat. 515,46“ form an angle of 5“ with HL. This angle 
will be leſs towards the poles, till it quite vaniſh at the pole 
as it alſo does at the equator. Now ſince there is no ſuch an 
- gle obſerved; but in all water levels we find the plumb: lire 
always perpendicular to the line of level, the ſurface of the 
earth muſt be depreſſed towards G, and riſe farther from the 
axis towards I, in order to become perpendicular (that is, to 
have its tangent perpendicular) to the line LI, in which ve 
have ſhewn the plumb- line muſt deſcend © 
If there be any body ſo fond of M. Caſſini's hypotheſis, a 
to deny the diurnal motion of the earth, for the ſake of it 
the Dr. hopes they will be convinced, when he ſhews the mea 
| lures, upon which it is fonnded, to be inſufficient for deter 
mining the different lengths of the. degrees of a terreſtria 
meridian. | 1 „ 
But here the Dr. would not be thought to endeavourt 
leſſen the commendation due to the Gentlemen of the Roa 
Academy of Sciences, for carrying on à meridian the whole 
length of France, from Dunkerque thro' the Royal Obſerva 
- Tory at PaVis, quite to the Pyrenæan mountains on the bor 


ders of Spain. Aſtronomy and geography are, doubtlely 


much indebted to the encouragement, given by the French go 
vernment, and to the care of their mathematicians, Who have 
| | omittec 
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mitte d no proper method for drawing their meridian, and 
correcting it, as, they went on. So many obſervations of the 
ing and ſetting ſun, ſo many equal altitudes of the ſame 
ata, accurately taken, ſo many digreſſions of ſtars, ſo many 
gther obleryations, made with the teleſcope and good pendu- 
um-c] Oc. all compared together, for the true ſettling 
a the direct way of this famous meridian, leave no doubt, 
h} but that it is as perfect, as the nature of the thing is capable 
"i And certainly, by the help of this line, = the ſeveral 
angles made uſe of for carrying it on, a better map of 


q France is made, than has ever been of any country before: 
: Jay, belides, the Dr. thinks, we may, at a medium, very 
0 ell receive their number of 57,060 or 57,061 toiſes, for the 


nealure of a degree of a meridian of the earth, one with 
mother. But to ſay, that thoſe gentlemen could obſerve the 
ltitude ſo nicely, as to find a difference in the length of the 
reſtrial degrees, and that only of 11 or 12 toiſes (when 
hey made it the leaſt) or of 3 1 toiſes (when they made it the 
noſt) is attributing to them an exactneſs, ſo far beyond the 
ature of the inſtruments, which they made uſe of, that it 
would be rather a diſpraiſe than commendation to inſiſt upon 
. Laſs 

For, in the firſt place, the inſtrument, with which they 
wok obſervations for the latitude, at the two ends of their me- 
dian, was a ten foot ſector (which was worſe than that, 
wich M. Picard had made ule of before; becauſe the tele- 
cope of his ſector was of 10 foot; whereas M. Caſſini's was 
bur of three foot, tho' applied to the 10 foot ſeQor) where 
ic two hundredth part of an inch anſwers to 8 ſeconds of a 
korce, Now the two hundredth part of an inch, being one 
f che leaſt viſible parts, that we can ſce in a divided line, 
icy could not take an angle nearer than that; nay, their in- 
iument, according to their own deſcription of it, was di- 
ded but to every 20 ſeconds. Now they allow, that 16 
Iles upon the ſurface of the earth, anſwer to 1 ſecond in 
ic heavens; and they do not pretend to have taken an ob- 
ration nearer than to about 3 ſeconds; which, therefore, 
not determine a difference leis than 48 toiſes; whereas 
ic degrees are only ſuppoſed to decreaſe, at molt, 31 roifes 
ach, from Collioure to Dunkergue. But an error of 8 fe- 
nds would make a difference of 128 toilcs, on the ſurface 
| the earth, above 10 times greater than the difference of 
4 tSrees in the firſt ſuppoſition, and 4 times greater than that 
Vor. VII. 12 Mn diffe- 
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difference in the laſt. Befides, the Lat. was not obſery'd i the 
the intermediate places between Paris and Collioure, wit vel 
the above-mentioned inſtrument of 10 foot radius; but thee 28 
made uſe of a quadrant, whoſe radius was only 39 inches tak 
and ſometimes an octant of three foot radius: Nay, they tay vil 
themſelves, in their account, that it is not the obſervation 1 
made at the ends of the meridian, that we are to deduce th tha 
difference of the length of a degree from; but the altitude toi! 
taken at ſeveral places between the extremes; and if v ang 
rant, that they can take an angle very well, to four or fi to 
Pcohds, with the large inſtrument, they cannot come neare heig 
than 12 or 15 ſeconds, with the — or octant, whicil the 
we muſt depend upon for the difference of the meaſure off baſc 
degrees: 80 that upon the whole, we are to determine M qu: 
length of 31 toiſes, by an inſtrument, which is liable to err 47. 
upwards of 200 toiſes. . | | | diffe 
If any conſequences of this kind could be drawn from actui depr 
meaſuring, a degree of Lat. ſhould be meaſur'd at th ther 
equator, anda degree of Long. likewiſe ; and a degree ver mou 
_ northerly ; as for example, a whole degree might be actual T 
meaſur'd upon the Baltic ſea, when frozen, in the Lat. high 
6o degrees. There, according to M. Caſſini's laſt ſuppoſitioi that 
a degree would be of 56,653 toiſes; whereas, at the equatoſ ing t 
it would be of 38019 toiſes; the difference being 1364 toiſeſ tung 
that is, about the two and fortieth part of a degree, whic perit 
muſt be ſenſible; and the degree of Long. would likewiM Roy: 
be, according to him, of 56,8) toiſes, by r202, or the fort rence 


eight part leis, than a degree of Lat. at the ſame place. whic 

But here it may be objected, that tho' the Lat. was nW to fo 
taken with the ten foot ſector, in the intermediate places bY M. C. 
tween Paris and Collioure; yet the Lat. was taken with th aid t 
inſtrument at Dunkerque, Paris and Collioure; and therefor toget 
the ſcuthern part of the meridian, containing 6? 18' 56 JI 
may be compar'd with the northern part, which contaiii mad 
20 12” 16); and that the former ſeems to contain mo f a 
toiſes, in proportion to the difference of Lat. at its extrem ſtoc 


ties, than the latter. To this may be anſwered, that, erꝗ tor) 
in this caſe, the obſervations made cannot be accurate enouꝗ and 
to determine the difference of the length of degrees: BY —ſea, 
there is anòther error, which might conſiderably miſlead ii toiſ 
French gentlemen, and make the degrees appear longer No 
the ſouth of France, that 1s, the error in taking the trij I, it u 
height of ſeveral mountains in Auvergne, Languedoc, af tall of 


among the Pyrenees, For, if they have allow'd too much 
| t 
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the refraction of the air (which, by the obſervations of tra- 
yellers, is greater towards the northern regions, and diminiſhes 
25 we go ſouthward ) the heights of thoſe mountains will be 
taken too little, and their baſes, conſequently, longer, which 
will make the degrees appear larger than they are. 

For example, let ABCD ( Fig. 15.) be a mountain, as 

that of Rades in the Lat. of 4.4% 21, whoſe height BD is 300 
toiſes, and whoſe ſides AB and BC 1 to form an 
angle of 26 33 with the horizon) are found by trigonometry 
to be of 670, 8 toiſes each; if by a miſtake, in taking the 
height, it be ſuppos'd only equal to E D or 257 toiſes; then 
the lines A B and BC will become E F and EG; fo that the 
baſe A C, which before was of 1200 toiſes, will become 
equal to FG, which will appear to be 1279,6 töiſes (by Eucl. 
47.1.) Now one ſuch miſtake in one degree will give a 
difference above twice as great as the ſuppos'd difference. of 
degrees in that Lat. which they make of 31 toiſes: And that 
there was a miſtake of this kind in taking the height of that 
er mountain, the Dr. will ſhew anon. : 
The vapours that generally float in the air about the top of 
high bills, make it ſo difficult to take their heights exactly, 
on that experiments, made with the barometer, will, by obſerv- 
oi ing the fall of the mercury, ſhew the height nearer than any 
ci thing elſe we know of. There were, it is true, ſeveral ex- 
ic periments made with the barometer (vide Memoirs of the 
i Royal Academy for the year 1718. c. 10.) where the diffe- 
tj rences of the height of the mercury, from the heights at 
which it ſtood at the Royal Obſervatory, are faid to anſwer 
to ſo many toiſes: But of nine obſervations mentioned by 
M. Caſſini, there are not two, where the number of toiſes, 
laid ” correſpond to the heights of the barometer, do agree 
together, 

The firſt experiment of the barometer, there mentioned, 
made at Collioure, was this; at the height of 11 toiſes and 
above the ſea, the barometer was ſer up, and the mercury 
' ſtood three lines and I higher than at the Royal Obſerva- 
' tory (in the Tower of the eaſtern hall) at the ſame time; 
and therefore, ſince that tower is 44 toiſes higher than the 
* ſea, three lines and a third of mercury mult anſwer to 32 
* toiſes and 25. Er | : 

Now, reducing theſe toiſes to feet, and dividing by 3 and 
1 it will appear, that a height of 58,5 feet will anſwer to the 
fall of ane line of mercury in the barometer: Let this bz 
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taken as the ſtandard, and the other obſetvations compared 
with it. This may be done by the following table, where 


the firſt column ſhews the place, where the obſervation was MW N 
made; the ſecond, the fall or riſe of mercury at each place, ¶ hcig 
expreſs'd in lines, or twelfth parts of a French inch; the Men 
third, the heights or depths anſwering to thoſe Imes of mer. com 
cury, which, in the Memoirs are given in toiſes, but here Myith 
reduced to feet; the fourth, the number of feet anſwering to WRoy: 
one line of mercury in each obſervation, which is the quotient Mita: 
of the feet in the third column, divided by the number of Mite p 
lines in the ſecond column, at thi 
| | | Ev 

lt: Said to cor The fall of one Wu: f 

Obſervations on the Lines offre ſpond with line of mercury let u 
barometer, made at mercury feet [-orref. with feet Heer 

I Collioure. 3 | 195 | 58, 5 ade 
II The tower of Maſſane( 31 'Þ +7 conſe, 
UI Zugarac : $2" '} © $6438 86, 5 will r 
IV Rupeyroux ) ame 
V Rodeg TRE 68, 6 Mad 
VI Rodes | 26 1425 915 29 Th 
VII Courelande 7) Ä act! 
VIII Ceofte 54 a8go {| 32, 4 mer. 
IX Clermont 1 13 4560 | --/ 663 K that w 


A ſight of this table will convince any one, that theſe ob-Mube, 
ſervations are not to be depended on, for determining the 
height of the mountains in the ſouth of France: For, the arom 
differences are not ſmall, ſuch as might happen in making the of 
experiments; but ſuch, as render the obſervations, fel 
for the abovementioned purpoſes. For example, the firſt and 
ſerenth differ almoſt I;. and if 58, 5 feet were allow'd for the 
fall of one line of mercury in the ſeventh obſervation, inſfead 
of 944 feet, then the mountain of Coſte would be but zog; 
feet, inſtead of 4890. Nay, upon examining the Memoirs, 
the Dr. finds, that in ſeveral obſervations, the number o. 
toiles ſaid to correſpond to a certain height of mercury, are 
only anſwerable to the height of the mountain above the level 
of the ſea, found by trigonometry, from which the height o 
the Royal Obſervatory above the ſea is ſubſtrated; rho! by 
the manner of expreſſion a curſory reader would imagine, that 
the pumber of toiſes nam'd, was always proportionable to the 
{ail of the mercury, and think all the experiments and obſer- 
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ations very accurately made, when they ſeem to agree fo 
well in every reſpect. | . 

Naw after all, the Dr. does not queſtion, but that the 
height of the barometer might be, as it is fer down in the 
Memoirs, and well enough obſerved. But it was wrong to 
compare the height of the mercury in the ſouth of France, 
with che height the mercury was at, in the barometer of the 
Royal Obſervatory at the ſame time: For, at that great 
liſtance and difference of Lat. the weather (and conſequently, 
the preſſure of the atmoſphere and height of the barometer 
t the lame level) might vary very much. 

Even when there is fair weather all over Fance, it does 
boot follow, that the barometer ſhall ſtand at the ſame height, 
ereus ſuppoſe, for example, that a north wind blows; where- 
oer the air is check'd by a chain of mountains that run eaſt 

ind weſt, 1t will be accumulated over thoſe mountains, and 
onſequently, preſs more, as its columns are higher; which 
ll make the mercury riſe higher than it would do with the 
ame wind, if there were no mountains, or if they ran north 
and ſouth. e 
The way to have made the experiments with the barometer 
tactly, would bave been to have obſerved the height of the 
nercury, at the top and at the bottom of rhe mountain, and 
hat with a tube of a pretty large bore, with a proportionably 
urge ciſtern for the ſtagnant mercury; becauſe, in a ſmall 


b-Wube, the mercury will often adhere to the fides, and riſe 
he Mircgulariy, as it will alſo in inclin'd barometers : Simple 
arometers are the beſt, and a magnifying glaſs may be made 


iſe of to obſerve ſmall riſes or falls, having two fine and well 
nade indices to the tube. ab 
Dr. Halley has, in a former Tranſaction, exhibited the 
hulls of mercury in the barometer, correſponding with the 
tights to which the barometer muſt be carried to produce 
boſe falls. He makes the firſt tenth part of an inch in the 
ll of mercury tocorreſpond to a height of 90 foot; the next 
nth, to a height ſomewhat greater; and ſo in proportion, 
the air diminiſhes in denfity, according as we rife in 
eight. He has built the proportion of the firſt tenth of the 
tercury's fall upon the compariſon of the different ſpecific 
mvities of air and mercury; and taking mercury to be 13 3 
mes heavier than water; and water in cold weather to be 


theo times heavier than air; it follows that 13, 5x800 will 
er- re 10800; which number, if taken in fegt.and divided by 
1008 120 
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120 (the number of the tenths of an inch in a foot) we ſhall Ml tl 
have go feet correſponding to the tenth part of an inch, and 
75 feet to a line or the twelfth part of an inch. SE 
Now, as very few mountains in the world are three miles p 
high; and generally ſpeaking, thoſe we look upon as high MW t 
(excepting the Andes and ſome others in America) are no Ml ( 
much above a mile; we may, for finding the height of moun- m 
tains, take a fix*'d number of feet in altitude to correſpond to al 
every tenth or twelfth part of an inch in the fall of the mer. MW 
cury ; becauſe go feet only are taken by Dr. Halley for the mn 
firſt tenth, and greater heights for other tenths, encreaſing th 
wich the fall of the mercury; Dr. Deſaguliers therefore MI th 
would propoſe another for a round number, namely 96 feet 
for every tenth, and 80 feet for every twelfth of an inch, 
very near the number he found by calculation, as follows, 
Fine mercury ( ſuch as is made uſe of in barometers) is 
enerally ſpeaking 13 J times heavier than water; and he 
3 ſome brought from the Haſt- Indies to be 14 times 
heavier. He found air in ſummer to be near 900 times 
lighter than water; and 800 times lighter in winter; he 
therefore takes 850 at a medium. Now 850Xr3 $ = 116066, 
which divided by 120, gives 96, ) feet, for one tenth of an] 
inch of mercury, or 80, 5 feet for one twelfth of an inch. 


This number, taken invariable, will, in taking the height off A 
ſeveral hills, agree pretty well with the numbers that come ane 
out, when Dr. Halley's table is made uſe of; and with the bei 
experiment made by Mr. Caſwell, who, having taken the D( 
height of Snowdon-hill in Caernarvonſhire very accurately 73: 
and finding it to be 3720 feet above the level of the ſea, tried 27: 
how much lower the mercury would ſtand in the barometer] - 
upon that hill, than at the level of the ſea, and he obſcrv'd iti 3! 
to ſubſide 3, 9 inches. The Dr. is ſenfible, that it will ba tou 
alledged, that the air will be denſer than he may imagine mo 
on the top of high hills; becauſe of the great cold, fince they the 
are generally cover'd with ſnow: But then we are to conſider f *PF 
that when we are got above a mile higher than the level of the 
the ſea, the incumbent atmoſphere has loſt almoſt a fifth part the 
of its weight; and therefore, the air, at the top of the hill um 
being ſo much leſs preſs'd, will, notwithſtanding the intenſeſſi mu. 
cold, be more rarified than at the bottom of the hill. . 

Now, if we go back to the obſervations of the barometer 44*! 
made by the gentlemen that drew the meridian in France wil] 


we ſhall find, that on the mountain of Rodes, in Lat. 44 * 
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the barometer fell 24 lines below the level of that in the 
Obſervatory, and they allow'd only 274 toiſes and ? to cor- 
reſpond to that fall: Whereas, according to Dr. Halley's pro- 
portion of a tenth of an inch for go feet, they ſhould have 
taken 300 toiſes; and tho' the. hypothenuſes AB and BC 
(Fig. 15.) were taken longer than the bare declivity of the 
mountain, (which would make the error leſs than the 79 toiſes 
above-mentioned) yet if Dr. Deſaguliers's proportion be 
made uſe of, vis, 80 feet for each line of mercury, it will 
make the mountain 320 toiſes, which being higher, will 
therefore, ſhew the bale to be yet ſhorter ; and conſequently, 
the error at that rate will be greater. 
This error (and ſuch like, if any more were made) will 
increaſe the meaſure of the 44th degree of Lat. on the earth; 
and by obſerving what was done in the next degree, we ſhall 
find, that that degree was taken too ſhort. In the Lat. of 
4 38' the mountain of Coſte is made 813 toiſes high; whereas 
the 54 lines of the falling mercury in the barometer, ſaid to 


will call 505, 5 ) even according to the Dr's computation of 
$9 feet to a line, which is the greateſt allowance. If we ſup- 
poſe this mountain to riſe in an angle of 26 33“, as we did 
that of Rodes, the ſides of the mountain, or hypothenuſes 
AB and BC (Fig. 16.) will be each equal to 1577, 54 toiſes 
and the whole ;baſe A C to 2822 toiſes. Now, when the 
height of this mountain is call'd 815 toiſes, the baſe AD: or 
DC (by Eucl. 47. 1.) becomes only equal to FD or DG = 
1350, 7; and its double or FG, the whole baſe, will be but 
2701, 4 toiſes, leſs than the former by 120, 6 toiſes. 

This error is ſo great (fo much more than the difference of 
31 toiſes for a degree) that tho' the Dr. ſuppoſed the lines 
found by trigonometry, which terminate at the top of the 
mountain, to be much longer than the hypothenuſe AB, yet 
there will be error enough to make the 45th degree of Lat. 
appear much ſhorter than 1t really 1s, ſuppoſing (becauſe of 
the length of the lines A B, or the great diſtance from which 
the mountain might be obſerv'd) that theſe errors were four 
times leſs than the Dr. has made them; yet at that rate, one 
muſt add near 20 toiſes to the 44th degree of Lat. and take 
away above 30 from the 45th degree, which will make the 
44th of 57080 toiſes, and the 45th of only 57030; and this 
will give a difference of 50 toiſes: So that it an angle can be 
taken to two or three ſeconds, to which 32 or 48 toiſes, are 
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anſwer to that height, will give but 705, 6 toiſes (which we 
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ſaid to anſwer upon the ſarface of the earth, ſuch a difference 


might be viſible ; and much more ſo, if other errors of the | 


ſame kind ſhould happen 0 have been made the ſame way; or 
if thoſe errors were nearer his firſt ſuppoſition than this laſt. 


Nay, tho' the 45th degree of latitude may be 13 taiſes larger 


on the 4.4th, it might by this means appear to be contiderably 
_ + 8: 112 £2 G2 


Such a miſtake might be the accafion. of | making the hypo- 
theſis of the earth being an oblong-ſphero1d.; eſpecially, be- 


cauſe in this hypothefis, the degrees differ moſt in length from 
each other about the 45th degree; and when once an hypothefis 
is ſet on foot, we are too apt to draw in circumſtances to canfirm 
it; tho perhaps, when examined impartiallb; they may rather 


weaken than ſtrengthen our hypotheſis, otherwiſe the author of | 


the hiſtory of the Royal Academy for the year 1713, would 
not have alledged, that M. Caſſini the elder had obſer ved Jupi- 


ter to be oval, as a- proof of young M. Caſfni's hypathetis; | 
becauſe Zuptter is oval the other way, that is, an oblate ſphe. 


roid, flatted at the poles, as the ſaid M. Caſſini the elder. gave 


the proportion of the axis to the equatorial diameter to be as 


15 to 16: And Mr. Pound, with a tele ſcope of 123 foot focus 
and an excellent micrometer, has given thote proportions, as 11 
to 12. If a proof is to be drawn from analogy, or what is ob- 
ſerved in other planets, this muſt deſtroy M. Caſſini's hypothe- 
ſis and confirm Sir 1/aac ' Newton's. ABS Gl 44k 
The opinion of Dr. Burner, quoted in the Memoirs, for the 
year 1713, is but a very weak argument, in favour of M. Caſſ- 
ni's hypotheſis, on account of the reaſon Dr. Burner gave, to 
one the earth higher at the poles than at the equator z Fer, 
e {ays, that the velocity of the paris of the earth, in its di- 
* urnal rotation, being greater at the equator than towards the 
* poles, all the water mult be driven towards the equatorial re- 
gions; from whence being repelled by the refiftance of the air, 
it muſt run off again towards the poles ; and ſo the figure of 
the water was lengthened out into an oblong ſpheroid:; and 
* conſequently, the cruſt of the earth over it did put on the 
* ſame figure, Sc. | | | 
But why the air ſhould refiſt more towards the equator than 
the poles, Dr. Burnet did not give any reaſon ; and if it had 
been jo, the ſame force that drove the water towards the equa- 
tor, muſt have kept it there, The Dr. in the latter part of hu 
aſſertion, forgot what he had ſaid in the former: For, the water 


could not run off towards the poles, whillt the earth continued 
| 5 18; 
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he would have found his argument in other words to run thus; 
© becauſe bod ies, that move in a circle, always endeavour to re- 
© cede from the axis of their motion; therefore, the water, by 
that endeavour, comes nearer to the axis of its motion ;' 
which is abſurd. But Dr. Burner afterwards altered his opi- 
nion, as Dr. Deſaguliers was credibly informed. 

Dr. Deſaguliers having thus given his reaſons for diſapprov- 
ing of M. Caſſini's opinion, concerning the figure of the earth; 
comes now to conſider Sir aac Newtron's, who makes it higher 
at the equator, than at the poles; but before he enters upon it, 
he quotes a paragraph out of the hiſtory of the Royal Aca- 
demy for the year 1513: Reaſonings, ſays the Author, drawn 
from the different lengths of a pendulum in different climates, 
© or from the inequality of the centrifugal force, ariſing from 
' the diurnal motion of the earth, are, perhaps, too nice to 
produce a certain conviction ; nay, perhaps, we are not well 
' enough aſſured of the principles; and the conſequences may 
' ſometimes be different: And therefore, it is evident, that the 
' beſt way in this enquiry, is only (as M. Caſſini does) to make 
' uſe of unqueſtioned obſervations, which ſerve directly to de- 
' cide the matter.” | SO 

That M. Caſſini has not made uſe of unqueſtioned obſerva- 
tions ; and that the meaſures he mentions are not able to decide 
the queſtion, appears from what has been already ſaid. We 
muſt, therefore, ſhew, whether the principles, from which Sir 
aac Newton has deduced his figure of the earth, be fully 
proved or not; whether the concluſion drawn from them be 
plain and evident; and whether the experiments on pendulums 
that confirm the theory, be caty to be made and ſuch as may be 
depended on, | 

Tho' Sir Jaac Nezwton, in his Principia, has not endca- 
roured to give the cauſe of gravity, or to determine, whether it 
he Owing to an impulſe or not; yet he has ſhewn waar its ef- 
kts and laws are, from plain experiments made by others and 
himſelf, From the laws of gravity and from the obſervation 
of a comet (vide Princip. lib. z. Prop. 12, 13 and 42) he has 
deduced the annual motion of the earth; and it mult have a 
diurnal motion, if it have an annual one; otherwiſe it will not 
Tee with the phænomena. The laws of the centrifugal force, 
r that force by which a body, whirl'd round in any circle, en- 
lexvours to recede from the center of its motion, have been de» 
mnltrated by M. Huygens. p | 
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its rotation with the ſame velocity; for, if he had confidered» 
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Theſe are the principles from which Sir 1/aac Newton draws 


a 5 I 

his concluſion; and tho' ſome perſons, that will not be at the Ml to a 
pains to examine them, may deny them in the lump; yet no do 
body has yet been able to ſhew any flaw in the demonſtrations M fon 
that relate to them. _ yer 
The Diſſection of an Oſtrich; by Mr. John Ranby. Phil, * 
Tranſ. N“ 386. p. 223. bi 

M R. Ranby, having ſeparated the muſcles of the abdomen, ¶ duct 
which in this ſubject were only two oblique pair, ob- helo 
jerved between their tendons, which were very ſtrong, and the nun 
peritoneum, which was exceeding thin, a thick layer of ſerous this 
fat, whoſe office, conſidering the ſmallneſs of che epiploon andW rate 
the few adipole veſicles of the meſentery, with the thinneſs offi B: 
the peritonæum, might, probably, be to ſupply the place both 41a, 
of epiploon and meſentery in other animals, and lubricate the nuſc 
inteſtines. 5 f „vin 
In this ſubject there were two d iſt int ventricles, contrary to ¶ end 
the obſervation of the Royal Academy at Paris; the firſt, andM T. 
in its natural ſituation, the lower, which the Members of the quan 
{aid Academy, call the craw, and ſuppoſe to be only a dilatation T. 
of the oe/ophagus, was conſiderably larger than the ſecond and lep 
vPpermoſt muſcular one; beſides that it had ſtrong muſculai¶ nick 
fibres, both circular and longitudinal: The duodenum comei tte e: 
immediately out of the ſecond ventricle. In 
Both ventricles were diſtended beyond their uſual form andi nan, 
filled up with ſo large a quantity of food of different kinds per 
as ſlones, bones, ſticks, grain and other food, that it was almoſſi beide 
impoſſible for them to perform their office of digeſtion, whichWnuſcl 
very likely, was one of the chief cauſes of the animal's ſick riſing 
ncis and death; and indeed, the contents of both ſeemed to: im; 
hare undergone but very little or no alteration. The epiplooiWten | 


partly covered the firſt ventricle ; but was no ways proportionWorme! 
able to the fize of the animal. n the 
The ſpleen was faſtened by a membrane to the right fide of8Eheate 
the lecond ventricle ; and was very ſmall, confidering the ſize ofRÞimifor 
the animal. | | ſſide 
The glands of the meſentery were hardly viſible; but the ng the 
reins and arteries were very diſcernible. vithor 
The c@cum's in this ſubject were near three foot in length o mol 
and one inch eight lines in diameter; they were faſtened to th exe 
ileum and not to the colon, as the Gentlemen of the RoyaMined 
Academy aflert, 1 . 7 rea, 
U 


to add, only that the two wurerers lay upon their ſurface, as they 
do in other birds; and by their different branches, coming 
from all the parts of the kidney, of which the ſuperior was 
very diſcernible, entered the kidney about its middle, and 
formed there a very large pelvis. | 

The liver was 1n the fame cavity with the heart, one half of 
which it nearly covered; it had no gall-bladder, and but one 
ductus bilarius inſerted into the duodenum, about two inches 
below the pylorus, which ſeemed to have an immediate com- 
munication with the vena porte; becauſe by blowing into it, 
this latter was alſo diſtended. The heart and liver were ſepa- 
rated from the inteſtines by a membranous diaphragm. 

Both the heart and liver were ſuſpended by one common me- 
liaſtinum, by the help of its ſeveral membranes, and 8 ſtrong 
muſcles on each fide, arifing from the upper part of the ribs, 
going from thence over the lungs, and ending in a very ſtrong 
tendinous membrane, which is inſerted into the /pina dorſi, 

The liquor, contained in the pericardium, was ſmall in 
quantity and perfectly tranſparent. 

The lungs lay under the diaphragm and its muſcles in a 
lep cavity, formed by the five true ribs : They were pretty 
thick about the middle, and exceeding thin and ſharp towards 
the extremities, | | | 

In viewing the external eye, it ſomewhat reſembled the hu- 
man, only that it was Jeſs convex, with a free and moveable 
per eye-lid, with eye-laſhes, as moſt terreſtrial animals have, 
beides a unica nictitans, as in other birds. Beſides the ſeveral 
nuſcles of the eye, as they are in brutes, it had two more, one 
ſing from the fore- part of the /clerorica, which ſoon formed 
i {mall tendon, obliquely ſurrounding the optic nerve, and 
hen joined to another muſcle, which ariſes oppoſite to the 
brmer, from which the tendon continues its way and is inſerted 
n the zunica nictitans: The aqueous humour was found in 
reater quantity than uſual ; The cryſtalline humour was of an 
miform ſubſtance ; but leſs convex on the inſide than on the 
utfide : The vitreous humour was ſmall in quantity, conſider- 
ug the largeneſs of the eye; the choroides was entirely black, 
ithout that variety of colours at its bottom, which is common 
bmoſt brutes. The fore-part of the /clerorica, where it is 
mexed to the cornea, was bony, conſiſting of 15 bony ſcales, 
ined to each other; ſo as to form one circular bone round the 
ned, | 
Nnnz2 Fig. 
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To their deſcription of the kidneys Mr. Ranby has nothing 
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Fig. 1. Plate XIII. (after removing the ſternum) repreſents the 
upper part of the zhorax, with the heart and liver and neigh: 
bouring parts, in their natural ſituation; A A the membranous 
diaphragm, in which were obſerved ſeveral diſtinct cavities, 
aa the ligament that ſuſpends the diaphragm; & the ribs; 
B the heart; CC the two lobes of the liver, immediately 
above the heart; cc the brachial artery; d the vein ; ee the 
vena cava; fa gland on the brachial artery; g g part of the 
aſpera arteria; hh part of the 'oeſophagus ; ii two mulcleg 
ariſing from the ſternum, and inſerted into the a/pera arteria. 
Fig. 2. Repreſents the inferior part of the Hora (the heart 
and liver being removed) A A A the lower part of the dia 
phragm, immediately covering the lungs; B B, Ec. 8 ſtrong 
fleſhy muſcles, arifing from the ribs, and inſerted into the dia 
phragm, forming a cavity for the heart and liver; cc, Sc. the 
ribs; D the deſcending trunk of the aorta; E E the left lob 
of the lungs, freed from the diaphragm; F part of the 4ſ/pera 
arteria. | | STOP 20] 

Fig. 3. Repreſents part of the globe of the eye, à the cornea; 
o the ligamentum ciliare; c cc the fore-part of the ſclerotica 
compoſed of 15 bones. a ie 4 

Fig. 4. Repreſents the back part of the globe; à a a the back 
part of the /clerorica; bb, Ec. the 7 muſcles; cc the 8t 
and gth, whoſe tendon d d goes round the optic nerve , and 
inſerted into the ruuica nictitans; ee the membrang nictitan,. 

Fig. 5. Repreſents the kidneys with their veſſels; A A the 
kidneys; BB the deſcending aorta; C C the cava; D the 
emulgent arteries; EE the emulgent vein with its ramifica 
tions; FE F the ureters; G the union of the ſuperior and inte 
rior u reter. 5 = 


The mean Motion of Mercury and his Nodes, determined by 
a tranſit of that Planet over the Sun's Disk, October 29 
1723; by Dr. Halley. Phil. Tranſ. N“ 386. p. 228. 


HE tranſit of the planet Mercury, over the ſun's difk 

be ing one of the moſt curious and uncommon appear 
ances that the heavens afford, our aſtronomers, both at home 
and abroad, made due preparation to obſerve, with the utmo 
exactneſs, that which happened on the 29. of October 172; 
and which Dr. Halley had predicted in the year 1691 (vide 
Phil. Tranſ. Ne 193) would in part be viſibſe in England 
and the ſky, proving more than ordinary favourable at that 
time, we were enabled to obſerve thę ingreſs on the ſun's mb 


with the greateſt accuracy. Accord 
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Accordingly, the ſame day, viz. October 29. 1723. O. 8. 
in the Royal Obſervatory at Greenwich, the Dr. firſt perceived 
with his 24 foot teleſcope, the planet making a ſmall notch in 
the ſun's limb at 20 41' 23! apparent time; and at 2 42' 26# 


he was entirely entered, making an interior contact, the light of 
the ſun's limb juſt beginning to appear behind his dark body; 


which, notwithſtanding the {Jownels of the motion, was, in a 
manner, inſtantaneous : Then applying the micrometer to the 
{aid 24 foot tube, he opened it in ſuch a manner, as to take in 
16' 15%, equal to the ſun's ſemidiameter at that time; and cau- 
ſing the northern edge of the ſun to move exactly along one of 
the pointers, he waited till the center of Mercury came to 
move along the other, as he found it to do at 3 1' 16! appa- 
rent time. But refraction contracting this difference of declina- 
tion about 5! (the ſun being then but about 11 high) be con- 
cluded, that the centers of the ſun and Mercury, were truly in 
the ſame parallel of declination at 30 3“ apparent time nearly. 

Ar Wanſted in Efjes, Mins dae obſerved with the Huy- 
genian teleſcope, upwards of 120 foot long, the total immer- 
fon or interior contact of the limbs, at 2* 26” 45! equat. time, 
that is 2 42' 38! apparent time, twelve ſeconds Latex than 
Dr. Halley found it at Greenwich ; moſt of this difference was 


owing to the difference of meridians : And Mr. Bradley, ap- 


plying the micrometer to that vaſt radiys, meaſured the diame- 


ter of the planet 10“ 45% At 2 48' 57) he found the diffe- 


rence of declination between the ſouthern limbs of the ſun and 
planet by the micrometer, in a 15 foot teleſcope, to be 15' 19/. 
Wherefore, allowing. the obſerved ſemidiameter of the planet 
and the refraction, the ſaid difference was neareſt 15 30%; and 
conſequently, Mercury 45 more ſoutherly than the ſun's cen- 
ter, in reſpect of declination. . 


9 , F 4 . 6 


In Feer-ſtreet Mr. George Graham obſerved. the firſt impreſ- 
fion on the ſun's limb at 2K 41. 9 apparent time; and at 21 42 
19! Mercury was entirely within the ditk. At 30 6' 41” he 
meaſured with a micrometer, in a 12 foot teleſcope, the diſtance 
of his center from the neareſt limb of the ſun 2' 130. And 


again at 30 25' 24# their diſtance was found 3* 5%. At zu 347 


43/ he meaſured the difference of declination from the nor- 


thern limb of the ſun 14 57%, which, corrected by refraction, 
becomes 15 40%, that is, 1“ 11/ more northerly than the ſun's 
center. | | {jp Lt g 
In the Obſervatory at Paris, S. Maraldi obſerved the firſt 
appearance of Mercury on the ſun's limb, at 2 500 157 appa- 
| | | | | rent 
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rent time, and the interior contact at 2 51' 487, And M. 4 
Liſſe, obſerving a · part, concluded the ſame at 26 513% ; but 
ſuſpects it might have been ſome few ſeconds later: The laſt 


mentioned Gentleman's obſerved latitudes were, as follows. 


3 is 
At 56 20 the N. Lat. of Mercury was 3 36 
„ R 
5 10 20 | 3 1 46 8 
3 16 12 3 * 


At Bononia in Italy, S. Manfredi obſerved. Mercury in- 


denting the ſun's limb at 3u 26“ 22, and that he was potten | 


entirely within it, at 3* 2) 45). And theſe are the obſerva- 
-_ * to be depended upon) Dr. Halley received from 
abroad. | on 


In order to deduce from this phznomenon, ſo accurately ob- 
ſerved, what may contribute to the perfecting of the theory of 


Atrcury's motion, which (as appears by the near agreement of 
the Dr's numbers with this and ſeveral other obſervations of him) 


ſeems to need but very little correction. The Dr. carefully com- | 


puted from his tables the motion of the planet in five hours, 
and found his apparent motion on the ſun to be in longitude 29 
21” retrograde; and that his latitude increaſed norrherly 4 
17” and + in the fame time: Whence the horary motion in lon- 
gitude 3 52) and in Jatitude 517 and 2; and thence the angle 


of the viſible way, with the ecliptic 89 19“; and the horary | 


mation in that way 5” 56. Again, the angle of the ecliptic 
with the meridian being in this place 53* 24, the vifible way 
of Mercury made an angle of 65* 5 with the meridian, paſſing 
thro the center of the ſun, whence the horary change of decli- 
nation becomes 2 30 exactly. e 
Theſe data the Dr. chooſes rather to take from the theory 
than from immediate obſervation ; becauſe there is always an 
unavoidable, tho' ſmall untertainty, in what we obſerve; yet 
of time; eſpecially now the theory is, as has been ſaid, ſo very 
near the truth. 4 1 * 15 ee e 
This premiſell, let us now enquire into the true time of the 


greater than there can be in the compuration for ſo ſmall a ſpace | 


central ingreſs, and the latitude of the planet at that time. 


And firſt by Dr, Halley's own account, Mercury was gotten into 
the parallel of the ſun's centre 21. and 3 after the central ingreſs, 
in which time he aſcended to the northward 54/; and. ſo much, 

| therefore, 
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therefore, was he more ſoutherly than the ſun's center at his in- 
greſs. Mr. Bradley, 7 and 7 after the ſaid ingreſs, in which 
the planet aſcended 19/, found his declination 45! ſouth ; and, 
therefore at the ingreſs, his declination was 1' 4 ſouth. And 
by Mr. Graham's obſervation, Mercury was more northerly 
than the ſun's center 1 11”, 53' 20# after the central ingreſs 
but in that time, Mercury aſcended 2' 13/; wherefore, accord- 
ing ta him, at the ingreſs the planet had 1' 2/ S. declination. 
We ſhall not, therefore, miſtake above a ſemidiameter of Mer- 
cury, if we aſſume his declination at that time to have, been 
preciſely one minute. | | 

Now the ſun's ſemidiameter being then 16' 15”, 1' is the fine 
of 30 320 in the arch of the ſun's limb; and conſequently, the 
point of this ingreſs was 13* 4' more northerly than the eclip- 
tic: Whence the latitude of Mercury was then 3“ 4o#- N. and 
difference of longitude 15 50%, by how much he, at that time, 
followed the ſun's center. 

If therefore, to the arch of 130 4', we add the double of 8 
19% or of the angle, which the viſible way made with the 
ecliptic, we ſhall have 297 42' for the point on the ſun's weſtern 
limb, at which the planet made his exit, likewiſe to the N. of 
the ecliptic : Hence the chord, deſcribed in the whole tranſit, 
was of 137 147, and the chord itſelf 300 16” ; and the neareſt 
diſtance to the ſun's center 5' 560. Now the horary motion in 
this chord being 5' 56%, the whole duration of this mercurial 
eclipſe becomes 5® 6” in reſpect to the center of the planet; and 
therefore, the neareſt approach of their centers was at 5h. 14” 
ol at Greenwich ; and the exit at h. 4) and 2, both viſible 
in our American plantations, had there been any curious perſons 
there, qualified to obſerve them. | 

It hkewiſe follows, by the obſerved diameter of Mercury, 
vis. Io! 45”, that he was very little leſs -than 2“ of time in 
pafling the limb ; and by the given neareſt diſtance to the ſun's 
center, it is concluded, that he was in conjunction, in point of 
longitude at 5h. 23 15%, having then 6“ N. Lat. preciſely: Nor 
can it be doubted, but that all this would have been found ex- 
ceeding near the truth, had not the too early ſetting of the ſun 
deprived all Europe of the deſirable ſight. 

There being a very remarkable period of the motion of Mer- 
cury in 46 years, in which time, he makes 191 revolutions 
about the ſun; this tranſit of ours is found to have been pre- 
creded by two others at that interval. The firſt at Paris when 
G2/jendus on the 28. of Offover 1631, O. S. was the firſt that 


ever 


Land ST — 


he}p of this obſer vation, it may be moſt expedient to compare 
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ever obſerved this appearance of Mercury, within the ſun's diſk; 


and found him to paſs off at roh. 28' mane : The ſecond was 
October 28, 1697, when Dr. Halley himſelf had the good for. 
tune to obſerve both the ingreſs and egreſs of the planet in the 


iſland of St. Helena; the mean time, when he was neareſt the 


ſan's center, being there 3” 50! paſt noon ; and the viſible du- 


ration of the tranſit of the center of the planet 5h. 14 20”, | 
which was ſome 1{mall matter contracted by parallax, and moſt | 


Iikely might have been zh. 15 without it. Now in 5h, 15; 


Mercury deſcribed the chord of 146 52' in the ſun's limb, be. 


ing 31 9/ß ; and conſequently, the neareſt diſtance to the center 


was 4 38/, or the fine of 16 34“, the ſun's ſemidiameter be- 
ing radius; that is, 11 18/ leſs than it was fouud in 123. 
Hence alſo it follows, that the true conjunction in longitude was 


of time later than the neareſt approach of the centers, vis. 


at 10˙ 50% at St. Helena or at z; paſt noon at Greenwich ; and | 


that the N. Lat. of the planet at that time was 4 41”. 


' Suppoling, therefore, the neareſt diſtance of the centers in the 
tranſit of 1631 to have been 3' 20%, that is, 1' 18/ lefs than in 
1677, we ſhall find, that Mercury then deſcribed a chord of | 
156? 20”, traverſing the diſk of the ſun in 5h. 21' 30/; fo | 
that ſuppoſing his exit at 10h. 28“ at Paris, that is, Toh. | 
18' gol at Greenwich, he entered on the ſun at 4h. 5) 10/ in 
the morning; and was neareſt his center at 7h. 38” apparent | 
time; but in the ſame longitude with him at 7h. 43”, or Offo- | 


ber 27, 19h. 43' apparent time. having then 3“ 22” N. Lat. 
Dr. Halley in Phil. Tranſ. N“ 193. for the month of March 
1690-91; that is, upwards of 3o years before, predicted, by 


help of the two former, this laſt tranſit, with a ſurpriſing ex- 
actneſs, even beyond his expectation, making the time of the | 
middle or neareſt approach of the centers of the ſun and Mer- | 
cury, October 29, 1723, 5h. 19“ apparent time, which was 
found by obſervation at 5h. 14' and 2, only 4 and + ſooner; | 


and in Jatitude, Mercury was but 6” more ſoutherly than the 


Dr. had then computed it; the error in longitude being little 
more than two diameters of this exceeding {mall planet, and in 


latitude but a ſingle ſemidiameter thereof. So that, for the fu- 


ture, aſtronomers may depend upon Dr. Halley's table of theſe 


tranſits in PHIL Tranſ. N* 193. to a few minutes of time, and 
not wait with the uncertainty of hours, nay days, as has lately 
been done. 8 | 

Bur, in order to obtain a yet farther degree of exactneſs by 
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with it the ingreſs the Dr. obſerved at St. Helena ; becauſe in 
that, as well as in this, the latitudes of the planet being very 


mall, a little error in them will not ſo much affect the longi- 


tudes, Suppoſing, therefore, that Anno 1677, October 27, 
21h. 26“ 15” at St. Helena, or 21h. 50“ 15” apparent time at 
Greenwich, the center of Mercury entered on the tun; and 
that at that time, he was $9 and g on the ſun's limb, to the 
north of the ecliptic (according to what is above concluded) 
it follows, that he had then 2 20“ N. Lat. and 16“ 5” greater 
longitude than the ſun's center; as in the preſent tranſit, Offo- 
ber 29: ah. 41“ 30“ apparent time at Greenwich, he had 3“ 49” 
N. Lat. and 15” 50 more longitude, _ e 
- Now, the apparent geacentric differences of longitude are to 
the real heliocentric differences, as the planet's true diſtance 
from the ſun, to his diſtance from the earth; that is, in both 
caſes, as 313 to 676: Wherefore, m 1657, Mercury wanted 
34 45 of the conjunction with the ſun ; and in 1723 but 34 
13”, at the times of his apparent ingreſs on the diſk. And 
equating the times, the Dr. finds, that the ſun Anno 1677 Octo- 
ber 27, 23h. 34 20” equated time was in 15? 36 55” of Kor- 
pio; and conſequently, Mercury's heliocentric place in 15* 2 
10” of Taurus: And Anno 1123, October 29, 2h. 25 30“ 
equat. time, the ſun.was in 16* 39' 43” of Scorpio; and 
therefore, Mercury at that time in 16? 5' 30” of Taurus. 
Mercury, therefore, in 46 years, with 31 interealations, and 
beſides 1d. 4h. 51' 10”, has performed 191 revolutions to the 
equinaQjal paints, and over and above 15 3' 20”. But by the 


Kholium to Prop. 14. Lib. 3. Nat. Phil. Princip. Math. the 


motion of the Aphelion of Mercury, from the equinox in that 
time, is 30“ 18“: So that there remains 23 2 of true anamoly 
to be reduced to the mean. Now the mean anamoly of Mer- 
cury, in both caſes, being 5 figns 125 23“ 2” of true anamoly, 
gives. 1) 24" mean anamoly; which added to 40' 18” becomes 
55 42”, for the mean motion above 10 many revolutions ; and 
this is to be increaſed by 8“ to reduce it to the plane of Merry 
cury*s orbit, in all 55' 50”. 521 | | 
ener, doubling the interval, in 92 Julian years 1d. gh. 
42 20 the mean motion of Mercury from the equinox is x” 
51' 40“, from which taking 5 44 50”, the motion in 1d. gh. 
42' 26”, we have his motion in 92 Juli an years 11* 26 6 59.5 
and in 100 years 2 14 2 13”, which is but 20“ more than 
the Dr. had made it ſome years ago, in his aſtronomical tables, 
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ſhortly to be publiſhed z and differs but one hour's motion 


therefrom in 3000 yeats. ; | 
The abovementioned proportion of the diftances, vig. 313 to 
676 is alſo between the latitudes, ſeen from the earth and the 


inclinations or heliocentric latitudes of the planet: So that 2 


20“ at the ingreſs of 1679 gives 5' 2“; and 3“ 40“ in 1725 be- 
cotnes 7 55” for the latitudes at the ſun. And the inclination 
of the orbit of Mercury to the plane of the ecliptic (deter- 
mined by accurate obfervations near his northern limit )-being'6* 
59” 20”, we compute the diſtance of the planet from his node, 
in the former 31 )“, and in the latter 14 37“; which de- 
ducted from his he liocentric places re ſpectively, leave the place 
of the aſcending node in 1677 14 2113“ of Zaurus; and in 


1723 15 o' 53” of Taurus: So that in 46 years the node is 


found 39“ 50” forwarder in the ecliptic; which is but 1 30” 


more than the preceſſion of the equinox in the ſame time; we 
may, therefore, fafely aſſume the plane of Mercury's orbit to 


be immoveable in the ſphere of fixed ſtars, and its aſcending 
node to be 15* 41 from the firſt ſtar of Aries: Nor can ſo 
very ſlow a motion ( ſuppoſing any ſuch) be fully defined; but 


by the utmaſt care and diligence of future aſtronomers, after the. | 


cbſervation of many ages. E 8 

As to the reſt of the theory of this planet's motion, Dr. Hal. 
ley makes his mean diſtance from the ſun, 38) 10 ſuch parts, as 
the mean diſtance of the ſun and earth is 100000; and his 


greateſt equation 23? 42' 37”. The epocha of his mean mo- 


tion in the beginning of the year 1723, O. S. from the equi- 
noCtial point, he makes 19* 9* 31” of Sagittarius; and that of 
his aphelion to the ſame time 13" 3. 24” of Sagittarius; the 


aphelion moving, according to the order of the ſigns, 7 mi- 


nutes in 8 years. And theſe numbers, the Dr. preſumes, may 
repreſent the motion of Mercury, with an exactneſs equal to 


that of any of the other planets ; perhaps, as near as the ſun's | 


place by any tables, or thoſe of the fixed ſtars by any catalogue 
yet extant, _ | 5 An 

It were to be wiſhed, that ſome good obſervation, like this; 
had been made of the like tranſit o Mercury at his other node 
in April; where he was ſeen it is true, April 23, 1661, but 
ſo imperfectly, that neither ingreſs or egreſs was any where ob- 
ſerved ; and tho? it be certain, that he traverſed the ſun on 


April 26, 1674; and again April 24, 170); yet we were fo | 


untortunate, that the conjunction in both happened ſo near mid- 
„ 4 f | e 4 night, 
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night, that he eſcaped unobſerved by all the aſtronomers in Eu- 
rope, excepting only M. Roemer at Copenhagen, whoſe obſer- 
vation is, as follows. This day, viz, May 6, 1737 at 4b, 
19“ in the morning, Mercury was obſerved juſt going off the 
* ſun's limb; being F of the ſun's diameter above the loweſt 
* limb, and to the left in an inverting teleſcope ; by reaſon of 


* the too ſhort mora we could not determine theſe things with 


greater accuracy. It was great pity, that he did not at leaſt 
eſtimate, how many diameters of 45 body he was diſtant from 
the ſun's limb, or what part of the diameter, if ſo near. But 
Pr. Halley, having examined this obſervation, finds, that the 
ſun at that time, was hut juſt riſen, or rather rifing, and ſoon 
after entered into a cloud; ſo that the ſun's limb could not be 
diſtinctly ſeen, it always undulat ing and ſparkling much, when 
ſo near the horizon; in which circumſtance, a juſt obſervation 
could hardly be made. | 

Let us now ſee, how the Dr's numbers, corrected as above, will 


repreſent this obſervation. Anno 170). April 24. 16h. 19 at 


Copenhagen is 15h. 28“ at Greenwich ; but 15h. 24. 20” equa- 
ted time, To this time the Dr.. finds the fun's true place 14? 
50. 1” of Taurus, and his diſtance from the earth 101005. 
The correct epocha of Marcury's mean motion for the year 170) 


is 3? 13? 18” 45”, to which adding for the reſt of the time 35 
199 9“ 28”, we ſhall have his mean motion at the time of the 
obſervation 2˙ 28 13” of So pio; and taking his aphelion in 


12* 49 49” of Sagittarius therefrom, we have his mean ana- 
moly 1019 38“ 24”, and thereby the equation to be added 
12 39 41”; and thence the place of Mercury in his orbit 130 
5 54” of Scorpio : But the correct place of the deſcending node 
is 14 46/25” of Scorpio; and therefore, Mercury be ing 21' 2.9” 
paſt the node, had 2 35” S. Lat. at the ſun; and his place re- 
duced to the ecliptic was 15* 7' 45” of Scorpio, that is, 1) 44” 
paſt the conjunction of the ſun, which diminiſhed in the pro: 
portion of 5567 to 4533, or of the diſtance of the planet from 
the earth to his diſtance from the ſun, becomes 14' 2)“; and by 
ſo much was he paſt the conjunction, as viewed from the earth. 
Again, by the ſame proportion, his geocentric latitude at that 
time was 2 7“ S. and therefore, his apparent diſtance from the 
ſun's center, was 14“ 37”, that is, but 1' 18“ from his weſtern 
limb: So that he might well be ſaid, jamjam exiturus. 

But that Mercury ſhould at that time be ſo far northerly, as 
M. Roemer's words import, was abſolutely impoſſible; and 
Dr. Halley is apt to think, that ſo acute an aſtronomer, as 

5 | Coos - MN. Roemer 
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M. Roemer was, could not himſelf be the obſerver ; but ſome 
perſon leſs acquainted with theſe matters; which the words 
[petabatur Mercurius, inſtead of Mercurium vidi, ſeem to 


import. If he then had had N. Lat. he muſt needs have been 


Teen in the ſun in April 17:0, which we are aſſured he was 
not. 


Laſtly, the Dr. advertiſes, that on the laſt day of October 


1736, Mercury will again traverſe the northern part of the 
ſun's diſk, both ingreſs and egreſs being viſible to all Europe. 


A Continuation of the Account of the Figure of the Earth; | 


by Dr. Deſaguliers. Phil. Tranſ. N? 387. p. 239. 


'S OW the figure of the earth is deduced from the laws of 


L oravity and centrifugal force, is very well ſhewn by 
Dr. ohn Keill in a book he publiſhed in 1698, againſt Dr. 


Burnet's theory of the earth: It is true, he has made a miſtake | 
in that book, as to the meaſure of the 7 of an ellipſis; 


but all relating to the oblate ſpheroidical figure of the earth is 
right; and the ſmall difference of taking 15 Paris feet for the 
ſpace a body falls thro' in a ſecond, inſtead of 15 feet 1 inch 
and 2 lines; and a number of feet, a little leſs than true, for 
the diameter of the earth (which was not ſo well known at 
that time) will noways invalidate his demonſtration : His words 
are, as follows. | 


J will firſt ſuppoſe, that at the beginning of the world the 


* earth was fluid and ſpherical ; but afterwards God Almighty, 
* having given it a motion round its own axis, all bodies upon 


* the earth would deſcribe either the equator, or circles parallel 
* to the equator ; and conſequently, they would all endeavour 
$ to recede from the center of their motion. * 
© It is here to be oblerved, that if a body doth freely revolve 
in a circle about a center, as the planets do about the ſun, that 
its centripetal force (or that force by which it is drawn-towards 
* the center) is always equal to the force, by which it endea- 
* yours to recede from the center : For, the force which detains 
* a body inits orbit muſt be equal to the force by which it en- 
* deayours to recede from its orbit and fly off in the tangent, 
* This may be made clear by a body turned round a center by 
the help of a thread, which retains the body in its orbit; the 
thread being ſtretched by the motion of the body, will endea- 
R Sz | 4 your 


Jo prove the earth higher at the equator than at the poles, | 


; 
; 
ö 
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b vdur to ebntract itſelf equally towards both ends, by which it 


© will pull rhe center as much towards the body, as it does the 


body towards the center.. 

Now this centrifugal force is always proportional to the pe- 
' riphery, which each body deſcribes in its diurnal motion by 
© Hupgens's firſt Theor. de vi centrifugs : So that under the 
> equator, which is the greateſt circle, the centrifugal force 
would be greateſt, and ſtill become leſs, as we approach the 
pole, where it quite vaniſhes ; there being no diumal rotation 
there. And without doubt, all bodies having this centrifugal 
© force, by which they endeavour to recede from the center of 
© their motion, would fly off from the earth, if they were not 


kept in their orbit by their gravity, or that force by which 


© they are preſſed towards the center of the earth, which is 
© much ſtronger upon bur earth than the centrifugal force; and 
© becauſe the gravity upon the ſurface of the earth is always the 
© fame; but * centrifugal force alters and becomes leſs, the 
© nearer we eome to the poles; it is plain, that the gravity under 
* the equator, having a greater force to oppofe it, than that 
* which is near the poles, will not act fo 15 in the one 
* place, as in the other; and confequently, bodies will not be 
0 heavy under the equator, as at the poles. If the circle 
E POP (Fig. 6. Plate XIII.) repreſent the earth, E O the 
* equator, and 5 P the poles; if C be a body in the equator 
© it is evident, that it will be pulled by two contrary forces; 
namely, that of its gravity, which pulls it towards the cen- 
© ter, and that of its centrifugal force, which pulls it from it. 
© Now, if both theſe forces were equal, it is evident, it would 
go neither of theſe ways: But if one were ſtronger than the 
* other, it would move where the ſtongeſt force pulls it; but 
* only with a velocity, which is proportional to the differenee 
© of theſe two forces; and therefore it would not deſcend ſo 
t faſt, as if there were no centrifugal force, pulling againſt it; 
that is, a body in the equator preſſes leſs towards the center 
* than at the pole; where there is no 1 force to leſſen 
its gravity: Bodies, therefore, of the fame denſity, are not fo 
* heavy in one place as in the other. 

Now in a ſpherical fluid, all whoſe parts gravitate towards 
© the center, I think it is evident from the principles of hydro- 
© ftatics and fluidity, that all thoſe bodies, which are equally 
* diſtant from the center, muſt be equally prefled with the 
* weight of the incumbent fluid; and if one part come to be 
' more preſſed than another ; that which is moſt preſſed _ 

| | „ 
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* thruſt out of its place that which is leaſt, till all the part 


© come to an equilibrium one with another; and this is knowy | 


© by a common and eaſy experiment: If you take a recuryeg 
| © tube, (repreſented Fig. ).) and fill it with water or any 
© other fluid, it will rife equally in both legs of the tube; ſo 
© that the ſurfaces CE and FI are equally preſſed by the in- 
cumbent columns B CE D and GFIH; but if one of the 
© legs of this tube ſhould be filled with oil, or ſome other 
© lighter fluid, and the other with water ; the lighter fluid 


© will riſe higher than the other: For, otherwiſe theſe ſur- | 


© faces, which are equally diſtant from the center, would not 
< be equally prefled. | 55 


Juſt fo, if P AMPS (Fig. 8.) repreſent a fluid ſphere, | 


© which we may imagine compoſed of a great many commu. 
© nicating canals or tubes, the fluid of every one of which 
preſſes upon the center: Now, if the fluid, in every one 
© of theſe tubes, was of equal weight or gravity, it is plain, 
© that by that means they would likewiſe be of an equal 


© height from the center: For, by that means only, would the | 


© center be equally preſſed by the weight of all the tubes; 
but if the fluid in the canal EO M were lighter than the 


fluid in the canal POS, it 1s plain, that in this caſe, the | 
fluid POS preſſiag more upon the center, than the fluid in 


© the canal OM. the ſurface of the fluid MOM will riſe 
© to a greater height or diſtance from the center: So that by 
© its greater height, which compenſates its leſſer gravitation, 


© it will preſs equally upon the center with the fluid in the | 


© canal . 

After the ſame manner, if the fluid in the canal GO H 
< (Fig. 9.) were heavier than the fluid in the canal Æ O M; 
but lighter than that in POS, then would the canal GO H 


© be ſhorter than E O M, but longer than POS, and the fi- 


© pure, compos d of all theſe tubes, would be in the form of a 
* ſpheroid, generated by the circumrotation of a ſemi-ellipfis 
© round its axis: But as has been already ſhewn, if EO M 


« repreſent the ſemidiameter of the equator, all bodies in it | 


are lighter than in POS, the axis of the equator, taking 
the diameter and axis here, not as pure mathematical lines, 
but as ſmall canals or tubes; and juſt ſo thoſe bodies which 


© are in the tube GOH, I have prov'd to be lighter than 


* thoſe in POS, but heavier than the bodies in EO M; the 
* centrifagal force in GH being leſs than that in AM, b 
: 3 t 0 ere 
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c there is no centrifugal force in the pay PS. It is 
« platn, therefore,” that the tube OM will be longer than 
G0 H, and GO H longer than POS, that is, the diame- ; 
«ter of the equator will be longer than the axis of the earth; 
and conſequently, the figure of the earth will be in the form 
of a broad ſpheroid, generated by the ratation of a ſemi- 
<ellipfis round its leſſer axis. This, I hope, will be ſufficient 
to convince the Theoriſt of the falſcneſs of his own affer- 
tion; fince it is plain demonſtration, that an earth, form'd 
from a chaos, muſt have a very different figure from what 
© he ſuppoſes it had. F 3 
But I will now proceed farther, and enquire how much 
' the gravity is diminiſh'd at the equator, or any other paral- 
elel by the centrifugal force, which all bodies acquire by 
© being turn'd round the earth's axis, that from thence we 
may endeavour ro determine, what proportion the diameter 
© of the earth's equator hath to its axis, to calculate which, 
J will firſt ſuppoſe, that the mean ſemi-diameter of the 
earth is 196,115,800 Paris feet, according to the late ob- 
© {ervations of the French Mathematicians; and ſince the 
earth turns round its axis in the ſpace of 23 hours 56; for, 
in that time the ſame meridian returns to the ſame immove- 
cable point of the heavens again (but the ſun, in the mean 
time, ſeeming to be tnov'd a degree, according to the order 
of the ſigns, is the cauſe,” why there are four minutes more 
(requir'd, before the meridian can overtake him) thence it 
follows, that a body under the equator moves thro' 1426, 88 
feet, in the ſpace of one ſecond of time. 
Now, according to the theorem given us by Sir Jaac 
© Newwron in his Philoſ. Natural. Mathem. Schol. Prop. 4. 
ib. 1. the centrifuga) force of any body, has the fame pro- 
portion to the force of gravity, that the ſquare of the arch, 
© which a body deſcribes in à given time, divided by its dia- 
© meter, has to the ſpace, thro' which a heavy body moves, 
© in falling from a place in which it was at reft inthe ſame 
time; and ſuppoſing a heavy body falls 15 foot in a ſecond 
* of time, by calculation, it will thence follow, that the force 
* of gravity has the ſame proportion to the centrifugal force 
dat the equator, that 289 has to unity; and therefore, by this 
© centrifugal force, which ariſes from the diurnal rotation of 
the earth round its axis, any body, placed in the equator, 
* loſes 289 part of its gravity, which it would have, were the 
* carth at reſt; or which is the ſame thing, a heavy body 
g placed 
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« placed at either of the poles (where there is no diurnal 
rotation, and conſequently, no. centrifugal force) which | 
weighs 289 pounds, if it were brought to the equator, would 


weigh only 288 pounds. 


: Hang rags determined the proportion of the centrifagal 
© force at the equator, to the force of gravity, it will be eaſy. } 
from thence to ſhew their proportions in any parallel; for, 


it is compounded of the proportion of i to 289, and of the 


« co-fine of Lat. to the radius; for, if twe bodies deſcribe. | 
different peripheries in the ſame time, their .centrifugal | 
forces are proportional to their peripheries, or to the ſemi- | 
« diameters of theſe peripherics, as is determined by M. 
* Huygeus in his Theoremata de ui centriſug & motu cir- | 


culari; but the periphery, which a body in the equator 


« deſcribes, has its ſemi· diameter equal to the radius or ſemi- | 
diameter of the earth, and in any other place, the parallels © 
in which bodies move, have the co : ſines of their latitude 
© for the ſemi- diameter; and therefore it will ſollow, that 
the force of gravity is to the centrifugal force in a pro- 
portion, compounded of the radius to the co-ſine of the 
radius to the co-fine of the latitude, and of 289 to 1; and 
© therefore, at the Lat. of 51" 46 (for inſtance) it will be a 


1 466 tO I. | 


But we muſt obſerve, that it dbes not from thence follow, 
© that a body in that Lat. loſes 466 part of its abſolute gravity, | 
* which it would have, were the earth at reſt. For, that 
© could not be, unleſs the centrifugal force ated directly con- 
* trary to the force of gravity, which it doth no where, but 
* at the equator ; for, let the circle QPE ( Fig. 19.) repreſent | 
the earth, QE the diameter of the equator, O its center; 
and let B repreſent a body, which we ſuppoſe to hang by 
the thread A B, and to be placed àny where between the 
© pole P and the equator Q; and let B D be drawn perpendi- | 
© cular to the axis. It it plain, that if the earth had had no 
© diurnal rotation, the body B would draw the thread AB | 
into the poſition of A C; fince by that means it deſcends as | 
© near as it can to the center; and there it would ſtretch the | 
thread with all the force of its gravity ; or if we will ſuppoſe | 
© that the centrifugal force acted, according to the ſame direc- | 
tion AC, it would then directly oppoſe the force of gravity, | 


and the thread would remain in the ſame poſition, but it 

would be ſtretched with a force proportional to the diffe- 

* rences of theſe two forces: But becauſe the body B _— 
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round the center D, it will endeavour to recede from it 
* according to the line CB, in which direction the centrifugal 
« force acting, it will not directly oppoſe the force of gravity ; 
but it will draw the thread from the poſition A C into the 
© pofition AB; let BG be drawn perpendicular to AC; if 
6 BC repreſent the centrifugal force, afting according to the 
direction B C, it is equivalent (as is commonly known) to 
two forces, one of which is as GC, and acts according to 
Ethe direction CG, which is contrary to that by which it 
deſcends to O; the other is as GB, and acts according to 
the direction G B, which is no ways contrary to the force of 
J. + gravity. If there fore, BO repreſent the total centrifugal 
force of the body B, that part of it, which directly oppoſes 
or the force of gravity, will be GC: Whence it follows, that 
the decreaſe of gravity in going from the pole to the equa- 
is IF © tor, is always as the ſquare of the co-fine of the latitude ; 
le for, draw BH, parallel to the axis PP; and becauſe the 
it FF © triangles HC B, CD O are equiangular; therefore HC is 
to CB, as CO is to CD, or as QO is to CD; but Q is 
to CD, as the decreaſe of gravity at Q is to the centritugal 
d force at C ; and therefore, H C is to CB as the decreaſe of 
is IF © gravity at Q is to the centrifugal force at C: But if CB 
F © repreſent the centrifugal force at C, G C will repreſent that 
„ part of it, which acts directly againſt the force of gravity ; 
„and conſequently, the decreaſe of gravity at the equator is 
t to the decreaſe of gravity at C, as HC is to GC: Now, 
HC is to GC in a duplicate ratio of HC to CB, or of CO or 
t O to CD by Eucl. 8. 6. and therefore, the decreaſe of 
t gravity at Qis to the decreaſe of gravity at C, as the ſquare 
of CO is to the ſquare of CD, Q. E. D. 
Whence it is plain, that if H C repreſent the decreaſe of 
* oravity at the equator, and GC its decreaſe at C, then will 
GH repreſent the difference of theſe two diminutions, or 
_ © the difference between the gravity at Q and the gravity at 
*C; but HCisto HG in a duplicate ratio of HC to HB, or 
* of OCto DO; that is, the decreaſe of gravity at the 
© equator is to its increaſe at C, as the ſquare of the radius is 
* to the ſquare of the fine of the latitude. — 
© By this it will likewiſe appear, that the direction of heavy 
bodies is not to the center of the earth, as has been alwazs 
© ſuppos'd; for, if we takes a heavy body and hang it by a 
© thread, the thread produced will not paſs thro' the center 
* any where, but at the poles and the equator; for, in tae 
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© figure, the thread is carried by the centrifugal force of the | 
© body B, from the poſition A C into the poſition AB, where 
6 it will reſt. I 

© Now, to determine the angle CAB, which the line of 
direction of the body makes with the line AC, let AN be 
drawn parallel to B C, and produce OB, till it meet with it 
in N, and let us confider the body B, as drawn by three 
© powers, according to three different directions BO, B L, 
© and AB; the power, whtch pulls it, according to BO, is 
© its gravity; that which draws it, according to the direction x 


© BL, is its centrifugal force; and that which acts according 


to A B is the ſtrength of the thread, by which the body is 
© hinder'd to move, according to either of the other two | 


© powers: But by a Theorem, which is demonſtrated by 


© teveral of the writers of mechanics; but particularly, by 
M. Huygens in his ſmall treatiſe de potentiis per fila tra- 
 hentibus ; if a body be pull'd by three different powers, 
* which are in gquilibrio with one another, according to three 
different directions AB, BL, and BO; theſe three powers 
© will be, as the three fides of the triangle A BN, vis. as 
AgB, AN, and BN reſpectively, or as AB, B C and AC; 
© BN being very near parallel, and conſequently, equal to 
* AC, fince they do not meet, but at a great diſtance. Hence 
it follows, that the force of gravity is to the centrifugal Þ 
force, as AC to BC. But a method has been already | 


* ſhewn, how the proportion of the force of gravity to the cen- 


© trifugal force may be determined; and therefore, the pro- 
© portion of AC to BC may be alſo determined, which at 
the Lat. of 51" 46“ is as 466 to 1. Therefore, in the tri- 
angle ABC, the proportion of AC to BC is known, and 
* the angle ACB being equal to the angle COQ, which eis 


* ſubtended by the arch CO, the latitude of the place; from 


* thence by the tables of fines and tangents, the angle BAC 


may be known, which in the above-mentioned Lat. is about 


five minutes. | 


« *<*Hence alſo it will appear, that it is not the line AC, 
which being produced, paſſes thro' the center; but the line 
* AB that is perpendicular to the curve PQ: For, all the 
particles of the fluid will ſettle themſelves in ſuch a poſition, 
* that all their Nnes of direction downwards, muſt be per- 
_-*pendicular to the ſurface of the body which they compoſe; 
for, otherwiſe the parts of the fluid would not be in equi- 

* Iibrio with one another, and therefore, tho' the lines of direc- 
L tion 
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tion of heavy bodies do not paſs thro? the center of the earth; 
« yetare they ſtill perpendicular to their horizons; and upon 
* this account there could ariſe no error in levelling of hnes, 
and in finding the riſings and fallings of the ground. 

© Upon this account alſo it will appear, that the ſurface of 
© of the earth is nor ſpherical :- For, if it were, then would 


* all lines, drawn from the center, be perpendicular to the 


* ſurface of the earth; ſince it is the known property of a 
* ſphere, that they muſt be ſo: But I have already ſhewn, 
that it is not ſo in the earth; and therefore, it is plain, that 
© the earth is not a ſphere. That, therefore, I may enquire 
more particularly into the figure of the earth I will reſume 
my former hypotheſis, viz. that the earth is compos'd of an 
* infinnite number of canals, which communicate with one 
, another at the center, andare equiponderant ; of which we 
, will confider two, as OQ and OC ; and let OQ be =, 
ODD x and DC=y; let the abſolute gravity be call'd p, 
and the centrifugal force at the equator 1. OC is 
(= V xy the weight of thecanal; OQ 1sequal to the abſo- 
* lute gravity of the whole canal minus the centrifugal force 
' of each particle in it; and becauſe the centrifugal force of each 
© particle is, as its diſtance from the center; and therefore, it 
© increaſes in an arithmetical progreſſion, the greateſt of which 
is u; conſequently, the ſum of all the centrifugal force is 
equal to the + 2 7: But upon the hypotheſis, that gravity is 
the ſame at all diſtances from the center, the abſolute 
© oravity of the canal OQ is yr; and therefore, its real 
weight upon the center OQ 1s Pr —xn7: Afﬀer the ſame 
© manner the abſolute gravity of the canal O Cis Xx N : 
© but the ſum of all i centrifugal forces of all is arte 
the canal OC is equal to the centrifugal force of the fluid 


tin CD (as may be eaſily prov'd from the conſideration of 


© inclin'd planes) but the centrifugal force at C being to the 
' centrifugal force at Q, as CO is to O Q (thatis as y is to 7) 


© the centrifugal force at C will be equal to =; and be- 


' cauſe the centrifugal force of each particle is, as its diſtance 
from the point D, which is the center of the circle that the 
fluid in the canal CD deſcribes; and therefore, the centri- 
* fugal forces, in reckoning from the point D, mult increaſe 
a 1 „ 
in an arithmetical progreſſion, the greateſt of which is—2 - 


r 


and 
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and therefore, the ſum of all the centrifugal forces in CD, 


© muſt be equal to "=; therefore, the weight of the 


2 
5 7 
"canal OC is PN —þ = =Pr ur; which 


© equation expreſſes the nature of the curve, made by the | 


© ſection of the earth with a plane thro! its poles; and by this 
© the proportion of the axis of the earth to the diameter of 
© the equator may be eaſily determined: For, when CO coin- 
* cides with OP, then CD or y becomes equal to nothing; 
© and the equation is Py/x* =P — + ur, or Px pr 


r; and therefore, by Eucl. 16. 6. p has the ſame propor- ; 


© tion top — + u, that 7 has to x, or OQ to OD; but p is to 


*Dd— +7, as 289 is to 288 and 2, or as 578 is to 5757; which | 


therefore, is the proportion of the greateſt diameter of the 
earth, to the leaſt: But this is on ſuppoſition, that gravity 
js the ſame at all diſtances from the center; but if we will 


* ſuppoſe, that the gravity of bodies without the earth, is in 


© 2 reciprocal ratio to the ſquares of their diſtances from the 


© center; the gravity of thoſe bodies, which are within tbe 


© earth, will be directly as their diſtance ; both which do beſt 
© agree with the obſery'd phenomena of nature; then will 
© the gravity at the equator be to the gravity at the poles; as 
689 to 692; which numbers, in this hypothefis, do alſo 
© expreſs the proportion of the diameter of the earth, drawn 
* thro” its poles, to its diameter drawn in the plane of the 
* equator. ; 

It is upon account of this diminution of gravity, according 
as we approach the equator, that pendulum's of the ſame 
© length in different latitudes, take different times to perform 
their vibrations; for, - becauſe the accelerating force of 
© gravity is leſs at the equator than under any parallel; and 
© under any parallel it is ſtill lefs than under another, which 
© is nearcr the poles ; thence it plainly follows, that a body 
placed in the equator, or in any other parallel, will take a 
longer time to deſcend thro? an arch of a given circle, than 
© jt would do at the poles; and the farther a body is removed 
from the poles; the longer time it will take to deſcend thro' 
© any givenſpace. 8 

Hence it follows, that the length of pendulums, which 
© perform their vibrations in equal times in different lati- 
* tudes, are directly, as the accelerating forces of their gravi- 
© ties: For, the time, a body takes to deſcend thro' = 
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+ arch of a cycloid, is to the time it will take to fall thro* the 
© axis of the cycloid, always in a given proportion, vis. as the 


* ſemi-periphery of a circle is to its diameter, by the 25th , 


© prop. of Huygens's Horologium ofcillatorium ; and therefore, 
$ when the times in which a body deſcends thro' the axes of 
two different cycloids are equal, the times of the deſcent thro 
the cycloids will be alſo equal; but when the times of the 
$ deſcent thro' the axes are unequal], theſe axes, and conſe- 
* quently, the lengths of the pendulum, which vibrates in 
$ theſe cycloids, are proportional to the accelerating forces of 
their gravities. | | | 

© By this if we know the length of a pendulum, which per- 


*forms its vibrations in a given time, in any one part of the 


© earth, it is eaſy to determine the length of a pendulum, 
which performs its vibrations in the ſame time, in any 


other part of the earth: As for example, the length of a 


© pendulum, which vibrates ſeconds at Paris, is three foot 
eight lines and half; let it be requir'd to find the length of 
* 2 pendulum, which vibrates ſeconds at the equator; becauſe 
the gravity at the poles is to the gravity at the equator, as 
© 692 18 to 686; therefore, the decreaſe of gravity at the 
© equator is 682 parts of the whole gravity: But, as I have 
© before demonſtrated, the decreaſe of gravity at the equator 
eis to its increaſe in any other Lat. as the ſquare of the radius 
is to the ſquare of the fine of the Lat. Now, the lati- 
* tude of Paris being 48* 45', its fine is 75, 183; and 
© therefore, the ſquare of the radius is to the ſquare of 
* the fine of the latitude. as rtoocooo to 565248: But as 
© Ico0000 is to 565248, To is 3,000, the number which 
* repreſents the arent of gravity at the equator, to 
© 1,595, the number which repreſents its increaſe at Paris; 
* which added to 689, the gravity at the equator, makes 


© 690,695, the number which will repreſent the gravity 


dat Paris. But I have already ſhewn, that as the gra- 
* vity at Paris is to the gravity at the equator, fo is the length 
of a pendulum, which vibrates ſeconds at Paris, to the 
length of a pendulum that vibrates ſeconds at the equator, 
© that is, as 690,695 to 689, ſo is 35,708, the length of a pen- 
* dulum at Paris, which performs its vibration in a ſecond, to 
36,616; which, therefore, is the length of a pendulum, which 
© performs its vibrations in a ſecond at the equator: So that the 
a 8 between theſe two pendulums is 2088 parts of an 
inch, which comes pretty near the obſeryations of M. Richer, 
who at the iſland of Cayenne, whoſe Lat. is 3“, ou 

© that 


/ 
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that a pendulum which vibrates ſeconds there, was a tenth p 
© part of an inch ſhorter than a pendulum, which vibrates ſe- | 


© conds at Paris. | 


Thus we ſee, that the principles and hypotheſis, and withal | 


© their conſequences, upon which the broad ſpheroidical figure 


© of the earth is founded, do exactly agree with obſervations; | 

© and therefore, there is no doubt to be made; but that the {# 
c earth is really of ſuch a figure; and that the hypotheſis, upon 
which this figure is founded, (vis. the diurnal rotation of the 
© earth, and conſequently, the centrifugal force of all bodies 
© upon it) muſt be admitted for a true one: Since the di fferent- | 


© vibrations of pendulum's of the ſame length in different lati- 


| © tudes, can depend upon no other cauſe ; for, the change of air 


© cannot produce any ſuch effect. For, if the air really cauſed 
© any alterations in the vibrations of a pendulum, it would pro- 
* duce a quite contrary effect to what is obſerved ; for, pendu- 
© Jum's near the equator would move faſter than they would do 
* in places of greater Lat. the air 1n the one place, being more 


© rarified is much thinner and finer than it is in the other; and 


© therefore, gives leſs reſiſtance to bodies that move in it. 

© In this reaſoning, we have ſuppoſed the earth to have been 
© at firſt fluid, as the Theoriſt has done before us; but if we 
© will put the caſe, that the earth was firſt partly. fluid and 
© partly dry, as it is at preſent ; yet becauſe we find, that the 
land is very near of the ſame figure with the ſea (only raiſed 
© a little higher, that it might not be overflowed ) compoſing 
with it the fame ſolid; and I have already ſhewn, that the 
* ſurface of the ocean is ſpheroidical and not ſpherical, there is 
© no doubt to be made, but that the land was formed into the 
< ſame figure, by its wiſe Creator at the beginning of the world: 
© For, if it were otherwiſe, then would the land towards the 
* equator have been overflowed with water ; which, as I have 
© alread proved, muſt have been higher at the equator than at 
© the poles; and therefore, the ſea would rife there, and ſpread 
* itſelf like an inundation upon all the land.“ = 

Dr. Deſaguliers comes next to compare the experiments and 


obſervations, made uſe of to confirm each of the abovemen- 


tioned opinions. 


To prove M. Caſſini's figure of the earth; we muſt take the 
altitude of a ſtar nearer than to two ſeconds ; becauſe two ſe- 
conds anſwer to 32 toiſes on the ſurface of the earth, and the 


difference of the length of degrees is but 31: And what is 


more, we muſt take this angle with an inſtrument of 39 inches 


radius 
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radius; becauſe the 10 foot ſector was only uſed at the ends of 
the two parts of the meridian. | 

To ditprove M. Caſſini's hypotheſis 3 we need only obſerve, 
whether a plumb-line forms an angle of five minutes with a 
8 Pome rs to the ſurface of ſtagnant waters, or lines of 
evel, Thad © 21 7 £ 

To prove M. Caſſini's hypotheſis, the height of a great many 
mountains muſt be accurately meaſured by trigonometry, which 
mathematicians have always found very difficult. 


To prove Sir 1/aac Newton's hypotheſis ; we are only to 


meaſure about one tenth of an inch in a rod of 39,129 inches 
and to know what to allow for the lengthening of the ſame rod 
by the ſummer heat, when it is ſhut up in a caſe, and carried 
towards the equator. For, tho the experiments on pendulum's 
made by ſeveral perſons that travelled fouthwards, differ among 
themſelves, yet they all agree in this, that the obſervers were 
obliged to ſhorten their pendulum's, in order to make them 
{wing ſeconds, as they went towards the equator. And when 
we come to compare them together, in order to have the exact 
proportion of length in different latitudes, we mult rely on the 
molt exact experimenter, which we may very well do on 
M. Rzcher ; becauſe when he found a difference, he was ſo 
careful ro find out how much it was, that he cauſed a fimple 
pendulum to ſwing, and compared it with a good pendulum- 
clock, which he did ſeveral times every week for 10 months to- 
gether; and when he returned to France, he compared it with 
the length of the pendulum at Paris, which is of 3 feet 8 lines 
and + (ar 39, 129 Engliſh inches) and found it to be ſhorter by 
r lend. N SEAN 3 


An Eſſay on the Natural Hiſtory of Whales, with 4 particu- 


lar Account of the Ambergris, found in the Sperma ceti 
Whale; by Ar. Paul Dudley. Phil. Tranſ. Ne 387. 
p- 256. | | ne 


H E following account relates only to ſuch whales, as are 


found on the coaſt of New England; and of theſe there 

are divers ſorts. | 
The right, or whale-bone whale 1s a large fiſh, meaſuring 
60 or 70 feet in length, and very bulky, having no ſcales, but 
a ſoft fine {mooth tkin, no fins ; but only one on each fide, from 
5 to 8 feet long, which they are not obterved to uſe ; but only 
in turning themſelves, unleſs while young, and carried by the 
dam on the flakes of their tails ; when with thoſe fins they _—_ 
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dnl, and > hald chemblves on. - This Ah, when | 


firſt brought forth, is about 20 feet long, and of little value, 


but then the dam is very fat. At & year old, when they are | 


called ſhort-beads, they are very fat, and yield to 50 barrels of 


oil; but by that time the dam is very poor, and called a dry- 
Skin, and will not yield more than 3o barrels of oil, tho' of a | 


large fize. At two years old, they are called ſtunts, being 


ſtunted after weaning, and will then generally yield from 24 to 
28 barrels. After this, they are called /cu} jſp, their age not 
being known ; but only gueſſed at by the length of the bone in 
their mouths. The whale-bone, fo called, grows in the upper 
jaw on each fide; and is ſometimes 6 or 7 feet in length. A {| 
good large whale has yielded ooo weight of bone. It is ſup- | 
poſed by ſome, that the hairy part of the whale-bone and which 


is next the tongue ſerves for a {trainer of the food. 


A whale's eye is about the bigneſs of an ox's, and Sen 


the hinder part of the head on each ſide, and where the whale 
is broadeſt; for, his head tapers away ferwards from his 


eyes, and his body tapers away backwards; his eyes are more | 
than half way his depth, or neareſt his under-part ; juſt under | 
his eyes are his two fins abovementioned, he carries his tail ho- | 


eizontally, and with that he ſculls himſelf along. 


The intrails of this whale are made and fituated much like 


thoſe of an ox, and their ſcalps are ſometimes found covered 

with thouſands of ſea - lice. One of theſe whales has yielded 

130 barrels of oil, and near 20 out of the tongue. The whale- 

— whale is the moſt valuable, excepting the ſperma cers 
>. | 


The ſcrag-whale is near a kin to the fin-back ; but inſtead | 


of a fin upon his back, the ridge of the hinder part of his 
back is ſeragged with half a dozen knobs ; he comes neareſt the 


right whale in figure and for quantity of oil; his bone is white, | 


bur will not ſplit. 1 

The fin- back whale is diſtinguiſhed from the right whale, 
by having a large fin on his back from two foot and + to four 
foot in length, whence he has his name; he has alſo two ſide- 
fins, as the whale- bone whale; but much longer, meaſuring 6 
or. i feet. This fiſh is ſomewhat longer than the other; but 
not ſo bulky 5 much ſwifter, and very furious, when ſtruck, 
and held with very great difficulty; their oil is not near ſo 
much, as that of the right whale, and the bone of little value, 


being ſhort and knobby ; The belly of this whale is white. 
; The 
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The bunch or hump-back whale is diſtinguiſhed from the 
right whale, by having a bunch ſtanding in the place, where 
the fin does in the fin back. This bunch is as big as a man's 
head, and a foot high, ſhaped like a plug pointing backwards. 
The bone of this whale is not of much value, tho' ſomewhat 
better than rhe fin-back's. His fins are ſometimes 18 foot long 
and very white ; his oil as much in quantity as that of the fin- 
back. Both the fin-backs and — are ſhaped in reeves 
lengthwiſe from head to tail on their. bellies and ſides, as far 
as their fins, which are about half way up their fides. | 
The /perma ceti whale is a fiſh much of the ſame dimen- 
ſions wich the other, but of a greyiſh colour; whereas the 
others are hlack : He has a bunch on bis back like the hump- 
back ; but then he is diſtinguiſhed by not having any whale- 
bone in the mauth ; inſtead of which there are rows of. fine 
ivory teeth to each jaw, about 5 or 6 inches long. They are 
a more gentle kind of faith than the other whales, and ſeldom 
fight with their tails; but when ſtruck, uſually turn up their 
backs and fight with their mouths. The oil, which is made of 
the body of this fiſh, is much clearer and ſweeter than that of 
the other whales. 
The /perma coti oil, fo called, lies in a large trunk about 
4 or 5 foot deep, and 10 or 12 foot long, near the whole breadth, 
depth and length of the head, in the place of the brains, and 
ſeems to be the ſame, and diſpoſed in ſeveral membranous cells, 
and not covered with a bone, but a thick griſtly ſubſtance be- 
low the ſkin, thro' which they dig a hole and lade out the clear 
oil; not but that the head, and other glandulous parts of this 
fiſh will make the /perma ceti oil; but the belt, and that 
which is prepared by nature, is in the aſoreſaid trunk. And an 
ingenious perſon, who had himſelf killed ſeveral of theſe 
whales, aſſured Mr. Dudley, that the trunk alone will yield 
from 10 to 20 barrels: Beſides the ſperma ceti oil, this fiſh will 
yield from 20 to 50 barrels of common oil. | | 
They propagate much like our neat cattle ; and therefore, 
they are called bull, cow and calf.. They bring forth but one at 
a time, and but every other year. When the cow takes bull, 
ſhe throws herſelf upon her back, ſinking her tail, and ſo the 
bull ſlides up; and then ſhe claſps him with her fins: A whalc's 
pizzle is 6 foot long, and at the root is ) or 8 inches in diame- 
ter, and tapers away, till it come to about an inch in diameter: 
His reſtes would fill half a barrel; but his genitals are not open 
be vittble, like thoſe of the true bull. Ihe calt or young 
Vor. VII. 13 „243 | whale 
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whale has been found perfectly formed in the cow, when not 
above 1) inches long, and white; yet when brought forth, it is 
ulually 20 feet, but of a black colour; it is ſuppoſed they go 
with young about 9 or 10 months, and they are very fat in that 
time, eſpecially, when they br forth. When the female ſuc- 
kles her young, ſhe turns herſelf almoſt upon her back, upon 
the rim of the water; ſhe has 2 teats of 6 or 8 inches long, 
and 10 or 12 inches round. The milk is white, like that of a 
cow ; and upon opening a young ſucking whale, the milk was 


found curdled in his bag, juſt like that of a calf. 


Their care of their young 1s very remarkable ; they not only 
carry them on their tails and ſuckle them; but often riſe with 
them for the benefit of the air ; and however they are chas'd or 


wounded, yet as long as they have ſenſe, and perceive life in - | 


their young, they will never leave them, nor will they then 
ſtrike with their tail; and if, in their running, the young ono 
Joſe his hold and drop off, the dam comes about and paſſing un- 


derneath, takes it on again. And therefore, care 1s taken by . 
ſuch as kill theſe mate fiſh (as they are called) only to faſten 


the calf; but not to kill ker, till they have firſt ſecured the cow. 


For as ſoon as ever the calf is dead, the cow perceives it and 


grows ſo violent, that there is no managing her. 
The whales are very gregarious, being ſometimes found a 


hundred in a ſcull, and they are great travellers. In the fall of 


the year, the whale-bone whales go weſtwards, and in the 


{pring they are headed eaſtwards. But here it is to be noted, 
that the ſeveral kinds of whales do not mix with one another, 


but keep by themſelves. 


Their way of breathing is by two ſpout-holes in the top of | 


the head. The /perma (eti whale has but one, and that on the 
left fide of the head. Once in a quarter of an hour, when not 


difturbed, they are obſerred to rite and blow, ſpouting out wa- 


ter and wind, and to draw in freſh air: But when purſued, they 
will ſometimes keep under water half an hour or more; tho' it 
be obſerved, when any cow has her calf on her tail, ſhe riſes 
much oftener for the young one to breathe, without breathing 
herſelf; out of their breathing holes they ſpout great quantities 
of blood, when they have received their death wound. 

For the firſt year they all ſuck the dam. After they are 
weaned, the right whales, as is generally ſuppoſed, live upon 
ſome ouzy matter, which they fuck up from the bottom of the 
lea. The triers, that open them when dead, informed Mr. Dud- 
ley, that they never obſerved eny graſs, fiih, or any other fort 
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of food in the right or whale-bone whale; but only a greyiſh 
ſoft clay, which the people call Zole Armoniac ; and yet an ex- 
perienced whale-fiſher told him that he had obſerved this whale 
1n ſtill weather, ſkimming on the ſurface of the water, to take 
in a fort of reddiſh ſpawn or brett, as ſome call it, that at ſome 
times will lie upon the top of the water, for a mile together. 
Here alſo it may be obſerved, that tho* the body of the whale 
is ſo very bulky, and ſo exceeding fat; yet when cut open, 


1 they are ſeldom found to have much more draught than that of 


an ox, and they dung much as neat cattle do. Their ſwallow 
1s not much bigger than an ox's ; but the fin-back whale has a 


larger ſwallow ; for, he lives upon the ſmaller fiſh, as mackarel, 


herring, G. great ſculls of which they run thro' ; and with a 
ſhort turn, cauſe an eddy or whirlpool, by the force of which, 
the ſmall fiſh are brought into a cluſter ; ſo that this fiſh, with 
open mouth, will take in ſome hundreds of them at a time, 
The /perma ceti whale, beſides other fiſh, feeds much upon a 
{mall fiſh, that has a bill; the fiſhermen call them ſquid fiſh. 
The ſmall pieces of theſe ſquid bills are plainly to be diſcerned 


in the ambergris, and may be picked out of it; they appear 


glazy, and reſemble little pieces of broken ſhells. 

Mr. Harris in his Bibliotheca Navigantium, &c. has given 
a very particular account of the method of taking whales at 
Greenland ; and tho' the way in New England differ very 
much from that; yet Mr. Dudley waves it; only he takes no- 
ice of the boats their whale-men uſe in going from the ſhore 


J' after the whale; they are made of cedar clap- boards; and ſo 


very light, that two men can conveniently carry them ; and yet 
they are 20 foot Jong, and carry fix men, viz. the harponeer in 
the fore-part of the boat, four oarmen and the ſteerſman; theſe 
boats run very ſwift; and by reaſon of their lightneſs can be 
brought on and off; and ſo kept out of danger: The whale is 
ſometimes killed with a ſingle ſtroke; and yet at other times 
ſhe will hold the whale men in play, near half a day together, 


with their lances; and ſometimes will get away, after they have 


been lanced and ſpouted blood, with irons in them and drugs 
faſtened to them, which are thick boards about 14 inches ſquare, 
The people in New England formerly uſed to kill the whales 
near the ſhore ; but now they go off to ſea in ſloops and whale- 
boats, in May, Zune and 25 , between Cape Cod and Bermu- 
das; where they lie by in the night; and- fail to arid again in 
the day, and ſeldom miſs of them; they bring home the blub- 
ber in their ſloops. The true ſeaſon for taking the right or 


whale» 
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 whale-bone whale is from the beginning of Fehruary to the 
end of May; for the per ma ceti whale, from the beginning of 


Fune, to the end of Auguſt. And it has been obſerved by the 
fiſhermen, that when a /permsa cets is ſtruck, he uſually, if not 
always, throws the excrements out of the anus. 

The prodigious ſtrength of this animal lies principally in the 


tail, that being both their offenſive and defenfive weapon. 
Mr. Dudley had ſeveral inſtances of this kind from credible 


perſons, who were eye witnefles, a few of which are, as follows; | 


a boat has been cut down from top to bottom with the tail of a 


whale, as if cut with a ſaw, the clap-boards ſcarce ſplintered, 


tho' the gunnel upon the top be of tough wood, Another has 
had the ſtem or ſtern poſt of | 
the tougheſt wond that can be found (into which the ends of the 


cedar clap-boards are nailed) cut off ſmooth above the cuddee, | 
without fo much as ſhattering the boat, or drawing the nails of 


the clap-boards. An oar has been cut off with a ftroke up- 


wards, and yet not ſo much as lifted up out of the thole-pin. | 
One perlon had an oar cut off, while in his hand ; and yet he | 


never felt any jarring. 


A few years fince, one of the fin-back whales came into a | 
harbour near Cape Cod, and towed away a ſloop of about 49 | 
tun, out of the harbour into the ſea. This accident happened. | 


thus; it was ſuppoſed the whale was rubbing herſelf upon the 


fluke of the anchor, or going near the bottom got the fluke into 


her niſket or the orifice of the uterus, and finding herſe lf caught, 
tore away with ſuch violence, that the tow'd the ſhip out of 


the harbour, as faſt as if ſhe had been under fail with a good 


ga le of wind, to the aftoniſhment of the people on fhore; for, 
there was no body on board. When the whale came into deep 


water, {te went under, and had like to have carried the ſloop 


with her; but the cable gave away, and ſo the boats that were 
out after her, recovered her. This whale was found dead ſome 
Bags after, upon that ſhore, with the anchor ſticking in her 
belly. | | | 

* a whale has been dead, it has been obſerved, that the 
ſame way the head lies, ſo the head will lie if not forcibly 
tur ned; and let the wind blow which way it will, that way 


they will {cull a. head, tho' right in the eye of the wind; ard 


they are much eaſier towed to the ſhore, it they die with their 
head that way, than any other. 


. The fiſh that prey upon the whales, and which often kill the 


young ones, (for they will not venture upon an old one, _ 
| much 


about three inches thro”, and of 
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much wounded) are by the whale-men called Killers; theſe are 
from 20 to 30 foot long; and have teeth in both jaws that lock 
with in each other. They have a ſin, near the middle of their 
backs, four or five foot long. They go in company by dozens, 
and ſet upon 2 young whale, and | bait him like ſo many 
bull - dogs; ſome will lay hold of his tail to keep him from 
threſhing, while others lay hold of his head, and bite and 
threſn him; till the poor creature, being thus heated, lolls out 
his tongue; and then ſome of the killers catch hold of his lips, 
and if poſſible, of his tongue; and after they have killed him, 
they chiefly feed upon the tongue and head; but when be be- 
gins to putrify they leave him. This killer is undoubtedly the 
orca, that Dr. Frangius deſcribes in his treatiſe of animals to 
the following purpaſe, when an orca purſues a whale, the Jat- 
ter makes a terrible bellowing, like a bull when bit by a dog. 
Theſe killers are of ſuch vaſt ſtrength, that when ſeveral boats 
together have been towing a dead whale, one of them has come 
and faſtened his teeth in her, and carried her away in an inſtant 
down to the bottom; and ſometimes they have bit out a piece 
of blubber of about two foot ſquare, which is of that tough- 


neſs, that an iron with little beards being ſtuck into it, will bold 


it, till it draw the boat under water. The killers are ſometimes 
taken and make good oil, but have no whale-bone. The car- 
caſes of whales in the ſea ſerve for food for gulls, and other 
ſea-fowl as well as ſharks. . A 
Many and various have been the opinions even of the learned 
world, as to the origin and nature of ambergris: Some have 
reckoned it a bitumen, and to iſſue from the bowels of the 
earth; others, that it was produced from fome inſect, as honey, 
filk, Sc. The famous Mr. Boyle communicated in a former 
Tranſaction an account of ambergris from «a Durah merchant, 
who firft denies. it to be the {cum or excrement of a whale ; and 
then gives it, as his opinion, that it is a fat gum that iſſues from 
the root of a tree, and that you may. raiſe it in quantities, by 
planting thoſe trees by the ſhore; and ſo the ſtream will caſt it 


up to great advantage. But it is now found, that this occulzum 
nature is an animal production, and bred in the body of the 


ſperma ceti whale, analogous to what is found in ſome land- ani- 
mals, as the muſk-hog or faiacu, the muſk-deer, the bezoar 
ſheep, and ſome amphibious animals, as the muſquaſh, Gc. 
who have their valuable ſcent in a particular his or bag. 


Mr. Dudley is apt to think, that what firſt gave occafion to tha 


notion of ambergris being the production of the whale was, y 
| | cauſe 
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cauſe it was found in conſiderable quantities on the ſhore of the 
Summer Iſlands and among the Babama's, where the dead 
whales are frequently wreck'd and broke up with the fea, and 
the ambergris k 

the ingenious, till very lately, were at a loſs and divided in 
opinion; for, tho” they agreed that it came from the whale ; 


yet ſome took it to be the true and proper ſemen, being found 


only in the bull, at the root of the penis, near the zeſtes; others 
again took it to be the ordure or excrement of the whale, 
The beſt and moſt exact account Mr. Dudley could procure, 
was from one Mr. Atkins, at Boſton in New England, who 
uſed the whale fiſhery for 10 or Iz years together; and was 


one of the firſt, that went out a- fiſhing for the /perma ceti 


whales, about the year 1670, and then he began to diſcover the 
ambergris; his account, and which agreed with that Mr. Dud- 
ley had from ſeveral whale-men-was, as follows. «bt 

The ambergris is found only in the ſperma ceti whales, and 
* confiſts df balls or globular bodies, of various ſizes, from 
about 3 inches to 12 inches in diameter, and will weigh from 
a pound and a half to twenty two pounds, ly ing looſe in a 
* large oval bag or bladder, of three or four foot long, and 
two or three foot deep and wide, almoſt in the form of an ox's 


bladder, only the ends more acute, or like a blackſmith's z 
long bellows, with a ſpout running tapering into, and thro' Þ 


the length of the penis; and a duct or canal, opening into the 
other end of the bag, and coming from the kidneys; this 
© bag lies juſt over the zeffes, which are upwards of a foot long, 
« 
* 


and it is placed lengthwiſe at the reot of the penis, about | 
four or five foot below the navel, and three or four foot above 


the anus. This bag or bladder is almoſt. ful] of a deep 
orange-coloured _ not quite ſo thick as oil, and ſmelling 
ſtrong, or rather ; 

ambergris, which float in it; the infide of the bag is very 
deeply tinged with the ſame colour; the liquor may alſo be 
found in the canal of the penis; the balls ſeem to be pretty 
hard, while the whale is alive; inaſmuch as there are fre- 


e ſame ſubſtance and conſiſtence, that have ſcaled off from 
them; and the balls themſelves ſeem to be compoſed of ſe- 
reral diſtinct coats, incloſing each other, ſomething like the 


coats of an onion.” ä | | 
As to the number of balls, Mr. 4rkins never found above 


6 
c 
0 
4 
* 
0 
c 
6 
o 
« 


four ina bag; and in a bag where he found one that weighed 


21 pounds 


ound floating, or on the ſhore: But here again 


ronger, of the ſame ſcent with the balls of | 


- neal found, upon opening the bag, large concave ſhells, of 


* 3 — — 
- 


21 pounds (which was the largeſt he ever ſaw there was no 
other. 

Mr. Atkins farther affirms, * that to one /Perma ceti whale 
* that has any of theſe balls, there are two, that have nothing 
© but the aforeſaid deep orange-coloured liquor 1n their bags.” 


This remark confirms what another whaleman told Mr. Dudley, 


vis, that the ambergris was found only in ſuch ſperma cers 
whales, as are old and well grown. 


It is the general opinion of the whalemen, that the ambergris 


is only produced by the male or bull /perma ceti whale. As to 
this particular, Mr, Atkins affirms, * he never ſaw nor heard 
* of a ſperma ceti female taken in his life; the cows of that 
* ſpecies of whales being much more timorous than the bulls, 
and almoſt impoſſible to be come at; unleſs they happen to 
be found aſleep on the water, or detained by their calves.” 
This 1s certain, that the boats can never come near them, when 
they are awake, they are ſo very ſhy and timorous. 

Mr. Atkins's method of getting the ambergris out of the 
whale was thus; after the fiſh is killed, he turns the belly up- 
wards and fixes a tackle to the penis, then cuts a hole round 


the root of the penis, thro' the rim of the belly, till he come 


to the intrails ; and then ſearching for the duct or canal at the 
farther end of the bag, he ties it pretty near the bag, and cuts 
the duct off beyond it; upon which he draws forth the penis 
by the tackle, and the ambergris bag entirely follows it, and 
comes clean and whole out of the belly. 

Mr. Prince of Boſton (who took the preceeding relation 
from Mr. Atkins) takes the aforeſaid bag to be the urinary 
bladder, and the ambergris ball to be a certain concretion, 
formed out of the greaſy odoriferous ſubſtance of the aforeſaid 
liquor, contained within it. 


An enquiry into S, Valſalva's Diſcovery of an excretory 
Duct from the Glandula renalis; by Mr. John Ranby. 
Phil. Tranſ. Ne 387. p. 270. 1 


M R. Ranby procured a human body in order to ſearch for 
this duct, which he did with all poſſible diligence : He 
was not fo happy as to diſcover any duct of this kind; but 


having injected the aorta, he found the arteries, going to the 
glandula renales, diſpoſed, as repreſented in Fig. 11. Plate XIII. 
Now Whether that branch of the artery, which goes down 
from the glandulæ renales, on both ſides towards the reſtes, 
without ſupplying any of the neighbouring parts, might not 


have 
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have been miſtaken by the learned anatomiſt S. Yal/alva 
for an excretory duct (all arteries in dead bodies being gene- 
rally free from blood, and of a whitiſh colour) Mr. Ranby 
will not determine, for want of farther experiments. 


AA (Fig. 11.) repreſents the right kidney; BB the left | 


kidney; CC the deſcending trunk of the gorta; D the right 


emulgent artery; E the left emulgent artery; F the right 


glandula renalis; GG the right ſpermatic artery; H the left 
glandula renalis; II the left ſpermatic artery; K K the ure- 
ters; aa a ſmall artery ariſing out of the deſcending aorta, a 
little above the right emulgent artery: It ſends two branches 


6b upwards to ſupply the right glandula renalis; a third J. 


branch cc goes downwards towards the right ſpermatie artery 


GG; and then it farther accom panies the ſame to the right feſtigs; 


dd a ſmall artery arifing out of the left emulgent artery, near 


the deſcending trunk of the gta, and going directly upwards | | 


to the left glandula renalis H; ee a ſmall artery arifing out 


of the deſcending trunk of the aorta, a little below the leſt 


emulgent artery; it divides into two branches; one of which 
F goes upwards between the emulgent artery and vein to the 


leit glandula renalis ; the other g g downwards, towards the 


left ipermatic artery, andaccompanies it to the left reſtis. 


The Sequel of the Diſſertation on the Figure of the Earth; | 


by Dr. Deſaguliers. Phil. Tranſ. Ne 388. p. 277. 


R. Deſaguliers met with a diſſertation of M. Mairan 
(publiſhed in the Memoirs of the Royal Academy of | 
Parts 5 the year 1720) wherein the learned and ingenious |} 
author has taken a great deal of pains to reconcile the obſer- | 
vations made on pendulums (found to be ſhorter at the 
| equator than at Paris when they ſwing ſeconds) with the 
oblong ſpheroidical figure of the earth, deduced from M. Cafſi- | 
nis meaſures. And tho', upon a ſtrict examination of his 
conje ctures, and what he gives for demonſtrations, Dr. Deſa- 
guliers does not find reaſon to alter his opinion, concerning | 
the oblate or flatted ſpheroid, which Sir [/aac Newton has 
ſhewn to be the figure of the earth: Yet fince it might be 
thought by ſome who have read M. Mairan's treatiſe, and 


afterwards may read the Dr's, that the latter has not conſi- 


dered all the circumſtances which the former has done, and 


that he has not been exact enough in the mathematical part 

of his diſſertation; becauſe he has drawn ſome concluſions 

fcom ſuppoſing the figure of the earth ſpherical, when * 
{hou 
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ſhould have ſuppos'd it an oblong ſpheroid; the Dr. ſhews 


here, wherein be thinks M. Mai ran is miſtaken, and to give 
additional proofs of his aſſertions in Phil. Tranſ. Ne 386. 


7. 1 
f Firſt then the Dr. begins with the conjeftures. 

M. Mairan affirms, that it is as reaſonable to ſyppoſe the 
earth (if it was once fluid) to have been an oblong ſpheroid 
at firſt, as a ſphere; and that in ſuch a caſe, the centrifugal 
force of the (froral parts of the earth, ariſing from its reyo- 
lution about its axis, which might convert a ſphere into an 
oblate ſpheroid, would only change an oblong ſpheroid into 


one leſs oblon 


+ If the — were at firſt a fluid (ſuppos d homogeneous 


and of any given form) and left to thoſe laws, which we find 
to obtain at preſent, it muſt put on a ſpherical figure, for 
the ſame reaſon that drops of mercury, of water and other 
fluids, put on ſuch a figure. And to ſuppoſe any change 


made in that figure from the preſſure of an external fluid, 


filling up all ſpace, is contrary to what has been demonſtrated 
by Sir 1/aac Newton in his Principia lib. 2. prop. 19. Where 
he ſhews, that if any portion of a fluid be compreſs'd by the 
© ſame or any other homogeneous fluid, that portion will not 
have its figure alter'd by that preſſure.“ 3 

And indeed, we ſee, that in the receiver of the air - pump, 
lumps of butter, coagulated oil or honey, drops of quickſilver 
or water, E9c. have the ſame figure, whether the preſſure of 
the air act upon them, or be taken off by exhauſting the 
receiver. 8 | 

That a fluid ſubſtance of any figure will by the gravity of 
— parts become ſpherical, is plain by the following demon- 

ration. 

Let ABCD E (repreſented Fig. 12. Plate XIII.) be a 
portion of a homogeneous fluid, whoſe parts tend towards 
each other, and whoſe figure is not ſpherical. If in ſuch a 
fluid we ſuppoſe a ſyphon, as ACE (or which is the ſame 
thing, if all the fluid ſhould. be frozen, excepting the canal 
ACE) whoſe legs ACand CE are unequal, and meet at C, 


the center of the fluid, towards which there is the greateſt 


tendency: the fluid will run out at A in the leg A C, till it 
be come down as far as g in the leg CE, ſuppoſing Cg * 


to AC. But if the leg A C be lengthened as far as c, then 
the fluid will only come down, as far as e in the leg CE, and 


Vor. VII. 13 Rr I at 
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at the ſame time riſe up to à in the leg Ca, Ca being equal 
to Ce. 8 

If ſuch another canal or ſyphon be ſuppos'd at BCD, the 
fluid in it will come down from D to d; and riſe from B to h. 
And fince ſuch ſyphons may be ſuppos'd all over the fluid 
AB DE, that fluid by the mutual tendency of its parts 
towards each other, muſt be reduced to the ſpherical figure 
abde. Q. E. D. | ES | 

Now, without conſidering the unreaſonableneſs of the ſup. 
Poſition, Jet us imagine the earth to have been an oblong 
ſpheroid at firſt, and then to have a diurnal rotation given it, 
which ſhould by degrees ſhorten its axis, to bring it to what 
M. Caſſini and M. Mairan ſuppoſe it at preſent to be. If in 


ſuch a caſe the earth be ſuppoſed fluid enough to change its | 


figure, by the rotation round its axis, why ſhould it ſtop 
when the equatorial diameter comes to want 36 part of the 


length of the axis? Since two powers, v2. gravity andthe cen- | 


trifugal force act upon it to ſhorten its axis; the firſt of theſe 
has already been ſhewn capable to reduce it to a ſphere, and 
the centrifugal force is acknowledged by M. Mairan to be 
(as Sir [/aac Newton has prov'd it) equal at the equator to 
289 part of the gravity there. Certainly the alteration of 
figure would not have ſtopp'd, before the earth came to be 
a ſphere; nay, and it muſt have riſen at the equator ; and 
how much, Dr. Deſaguliers has already ſhewn in Phil. 


Tranſ. No 386. 387. 


Again, if we ſuppoſe the earth compos'd of a heteroge- 


neous fluid, before the diurnal] revolution, the heavieſt parts | 


would tend towards the center, and the lighter towards the 
ſurface, and that way the terraqueous globe. would alſo be- 
come aiſphere. Then if, when the central forces are fix'd, 
and the ſuperficial ſtrata fluid, the earth receive a diurnal 
motion; it will riſe at the equatorial parts, and that to a 
greater height than what the Pr. has ſhewn in the ſaid Tan- 
ſactions, where he {uppos'd the earth, compos'd of uniform 
matter. And that iomething like this muſt be the caſe, 
appears from what Sir {/aac Newton has faid upon this ſub- 
ject, For, after having thewn, from ſuppoſing the earth, 
compos'd of unxorm matter, that the centrifugal force of all 
its parts would bring it to be 17 + Engl: miles higher at the 
equator than at the poles, and alter having given a table of 
the proporitonalle dectcaſe oi the length of the degrces of a 

meridian 


22 2 
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meridian of the earth, going from the poles to the equator in 


| ſuch a figure of the carth with the lengths that pendulum's 


muſt have to ſwing ſeconds in ſeveral latitudes; from a com- 
pariſon of the lengths of pendujums (oblerv'd by different 
perſons to be ſhorter towards the equator, than in greater 
latitudes (when they ſwing ſeconds) he ſhews, that the earth 
muſt be 31 2, miles higher at the equator than at the poles; 
and therefore, that it muſt be denſer towards the central than 
the ſuperficial parts to produce a flatted ſpheroid, where the 
equatorial diameter -muſt exceed the axis ſo much more, 
that is, be longer ſomething more than ,z; part. v 
Dr. Deſaguliers is very well aware, that it may be objected 
by ſuch as have read M. Mai ran's diſſertation, and have not 
read Sir 1/aac. Newton's Principia, or not with due attention, 
that the Dr. has not argu'd fairly, in drawing conſequences 
from a greater gravity at the equator than at the poles, in an 
oblong ſpheroid ; becauſe M. Mairan has ſhewn, that in ſuch 
a figure of the earth, the gravity 1s greater at the poles than 
at the equator; and that the Pr. ſhould have drawn his con- 
ſequences from theſe principles. To this the Dr. anſwers, 
that M. Mai ran's demonſtrations” about gravity are built upon 
wrong ſuppoſitions, as ſhall be ſhewn anon, Nevertheleſs, ſup- 
poling gravity to be greater towards the poles than towards 
the equator, in the proportion he aſſigns; namely of the ray 
of curvature, drawn into the perpendicular to the curve, ter- 
minated at the axis; let us confider what will follow from his 
principles. _ PTT | 
Let us then ſuppoſe the carth at firſt in a fluid ſtate; AA 
(as repreſented Pig. 13.) the axis; d the equatorial diame- 
ter; 40 à ray of curvature; dn another; ac and dC two lines 
of tendeney, or perpendiculars to the curve, intercepted by the 
axis at c and C3 and d C, AC two tubes or canals of the fluid, 
gravitating towards and communicating at C; the Dr. ſays, 
that according to M. Mai ran's A of gravity, the earth 
cannot reta in its oblong ſpheroidical figure: For, ſince the gra- 
vity at a: is to the gravity at d:: as dn X d C: to abx acʒ it 
will ſollow (from the nature of the ellipſis) that the gravity 
at A: will be to the gravity at J:: as A Cf: to dCi: and 
therefore; the forces, with which the columns of fluid AC 
and d C tend towards C, will be as their maſſes, drawn into 
the forces, driving towards C, that is, as ACXAC+ to 


” 


dC x4 C#, Now by the prineiples of hydroftatics, it is evi- 


dent, that the fluid, in the canal AC, will cauſe the fluid in 
25 K 77 3 the 


R — 


been ſhewn before, an 


matter in fe be to the quantity of matter in hᷣ E, reciprocally 
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the canal d C to run out at d, as long as A Cx A Ct is greater 
than d Cx d Ci; and if the canal Cd be continued quite to 
J, the ſurface of the fluid in A C will fink to &, whilſt the 
ſurface of the fluid in d C riſes up to J; in which caſe as 
eaC=C9, the point A will come to a, and the point d to 
„, and the curve Ad being changed into ad, the oblong 
ſpheroid will be changed into a ſphere, the only. figure con- 
ſiſtent wich the equilibrium of the fluid parts, according to 
M. Mairan's own principles; becauſe t you will have 
AC+=4dC4, and ACX A C+#=dCx4C4, If we make 
uſe of Sir Jaac Newton's principles in this reaſoning, we ſhall F 
alſo ſhew, that an oblong, ſpheroidical, fluid earth willlbe 
changed into a ſphere; but not ſo faſt, as it does by M. Maryan's 
laws: For, according to Sir Jaac Newton, the gravity at A: 


San | e 

is to the gravity atd: :a84/ Cd:4/ AC. QED. J 
Here we have ſuppos'd no diurnal revolution; for, as ſoon © 
as that begins, the centrifugal force will raiſe the equatorial © 
parts, and change the r into a flatted ſpheroid; as has 
is allow'd by M. Matiran. g 7 

Nou, if we ſuppoſe the ſame figure of the earth, but the 
land (at its firſt creation) as firm as it is now; it will in that 
caſe follow from M. Mairan's principles, that the fea muſt © 
riſe and overflow all the equatorial regions, tho' the earth © 


had no diurnal revolution; and much more ſo, when the © 


centrifugal force, arifing from the diurnal motion, helps to 5 
carry the water the ſame way. . 

Demonſtration. Let P P Fig. 14. repreſent the plane 
of a meridian; PP the axis of the earth (ſuppos d an oblong 
ſpheroid) Æ the diameter of the equator; de a& part of 
> + ſurface of the earth; ę A and eB two perpendiculars to 
the ſurface of the earth (which are here two rays of curva- | 
ture) Je the ſurface of the ſea, and fdeg, ba æc two cylin- | 


ders of ſea water of equal baſes and equal heights. 


Since gravity acts on the unequal columns of water bac#; | 


fd eg in the reciprocal ratio of the ray of curvature (at tho 
reſpective places of the columns) drawn into that part of it, 


which M. Mairan calls the line of tendency (that is, in the | 
ratio of e Bx E- to & AX & C) the weight of fe: will be to 
the weight of b:: as £AXeC:eBref; therefore, if 
there be a communication between the fluid columns fe and 
þ E, there cannot be an equilibrium, till the quantity of 


AC 


A ww fe 
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as the gtavity at the place & is to the pravity at e; and in that 
caſe the height ge will be reduced to ke; if łe: c:: Bx : 
Ax C; and conſequently, the ſurface of the ſea will go 
thro' the points i EH, where bc under the equator is higher 
than i; k towards the poles, Q. E. D. 

N. B. That the centrifugal force will ſtill add to the height 
of the ſea at bc, is plain from what was ſaid before. Ani 11 
we apply theſe principles to determine the different lengths of 
pendulum's, ſwinging ſeconds at Paris and at the equator; from 


the gravity at Paris, compared with the gravity at the equa- 


tor (in this ſuppoſition of the action of gravity and figure of 
the — a pendulum muſt be ſhorter at the equator by more 
than 10 lines, without confidering the centrifugal force and if 
the centrifugal force be taken into the account, the pendulum's 


muſt be ſhortened near a whole inch: But this being about 


five times more than what agrees with obſervation; what proves 
too much, proves nothing at all. | | 
Having thus ſhewn, that M. Mairan's account of the action 


of gravity, on ſeveral places upon the ſurface of the earth, can 


be of no ſervice for reconciling the experiments made on pendu- 
lum's, with the figure of the earth, deduced from M. Caſſini's 
meaſures; Dr. — uliers proceeds to ſhew, that his demon- 
ſtrations are ſounded upon wrong principles; and firſt in rela- 
tion to gravity. | ; | | 
This Gentleman has followed Sir Iſaac Newton in ſaying, 


that gravity increaſes in a duplicate reciprocal ratio of the di- 


miniſhed diſtance from the center of the force, and fo vice 


verſ#; but he has followed Sir 1/aac Newton no farther than 


ſerved his preſent purpoſe ; otherwiſe he would have known 
— That with reſpe& to a central body, as a planet towards 


SB which others are attracted or impelled by gravity, this law ob- 


tains only, as bodies attrafted are removed from the ſurface of 
the planet, to greater diſtances from the center, compared with 
that diſtance, or as from greater diftances they approach nearer 
to the planet — That the greateſt action of gravity is at the 
ſurface of the planet — That afterwards in advancing towards 
the center, the force of gravity on the body attracted, becomes 
continually leſs, decreafing directly as the diſtance ; and that 
this holds true in a ſpheroid as well as in a ſphere— That on 
different parts of the ſurface of the earth (in the condition it is 
now) the gravity on bodies is reciprocally, as their diſtance 
from the center of the earth That tho” at a conſiderable diſ- 
tance we look upon the earth, or any planet, or even the ſun, 

as 
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2s a point (in the center of the forces tending towards it) endued 
with an abſolute force, proportional to its quantity of matter; 
yet when we come ſo near the body, as to conſider the ſpace it 
poſſeſſes, we are to take notice, that the whole attraction or 
gravity of the body is made up of the ſum of the attraction of 
all its parts, properly combined; and therefore, that when a 
corpuſcle, or body attracted, comes to be within the planet or 
body attracting, the matter above it draws it back in ſuch a 
manner, that it leaves it only a force to go on towards the cen- 
ter, which is directly as the diſtance, as has been ſaid already: 
Juſt as if a body concentric to the planet (whether ſpherical-or 
Ipheroidal) had its ſurface juſt where the corpuſcle is, and all 
the exterior cruſt or ſhell were annihilated. | 04. n 
The Dr. does not doubt, but M. Mai ran will be of this opi- 
nion, when he has carefully and impartially examined the 12th 
and 13th ſections of Sir, 1/aac Newron's Principia, and the 
18th, 19th and 20th Prop. of the third book. And if he will 
be at the pains to compare the 3 8th and 3 th ꝓropoſitions of the 
third book with the 66th of the firſt, he will find, that the pre- 
ceſſion of the equinoxes is owing to the broad 1pheroidical 
figure of the earth; and that if it had M. Caſſini's figure, the 
equinoctial points would move in conſequentia faſter than they 
do now in antecedenti a. te anon ant 
Farther M. Mai ran demonſtrates, that in an oblong ſpheroid, 
the diannution af gravity: by the centrifugal force, increaſes 
faſter in going from the poles to ſthe equator, than it would do 
in a broad ſpheroid; and therefore would, ſhew, that notwith- 
* ſkanding the ſurface of the earth is nearer to the center in 
M. Caſſint's figure than in Sir Jaac Newton's; yet the centti- 
* fugal force will diminiſh the gravity ſo faſt in going from Pa- 
* 745 to the equator, that the ſhortening of pendulums, to make 
them ſwing ſeconds at the equator, may very well be accounted 
© tor that way.“ 2 Lot en ib 1516918 6 ares], 241 
Now let us examine into this matter, to ſee whether the cauſe 
be adequate to the effect. 1 ond 3 913-0! 
If the diſtance from the ſurface of the earth at the pole to 
the center be 96, and the diſtance of the ſurface at the equator 
be 935, the diſtance of the ſurfacg at Paris, in the Lat. of 48 
50“, will (by the property of the ellipſis) be 95,552, Cc. Now: 
fince the force of gravity, in different places on the earth's ſur- 
face, is reciprocally as the diſtance from the center; and the 
lengths of pendulum's, that perform their vibrations, ing the 
{lame time, arc directly as the force of gravity z n 
8 be 5 8 engt 
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length of pendulums at Paris will be to their length at the 
equator, as 95 to 95,562, Sc. that is, as 440,555, Sc. to 
443,165, Cc. and e YE they muſt be lengthened 2, 
61, Sc. lines. But as from M. Mairan's principles, the di- 
mination of gravity by the centrifugal force, is greater at the 
equator than at Paris, hardly æ 0 part of the whole gravity at 
the equator, the pendulum's muſt be ſhortened in that ropor- 
tion; ſo that then the length of fecond-pendulum's will be 
440, 555 ＋ 2,61 — 1 lines. But as that quantity is greater 
than 440;555, Sc. therefore, the pendulum's upon the whole 
muſt be lengthened : Nay, tho' we ſhould allow a ſhortening of 
two lines; fince by obſervation penduluni's are found to be about 
two lines ſhorter at the equator, the oblong ſpheroidical figure 
of the earth cannot be conſiſtent with the experiments on pen- 
dulum's. 15 | | 
Dr. Deſaguliers here ſets down M. Mairan's aforeſaid de- 
monſtration, in order to ſee, whether he has aſſumed true prin- 
ciples, vide M. Mazran's diſſertation, article 11, G c. 
Propoſe. 5. The centritugal force at any degree of latitude, 
taken upon the oblong ſpheroid, between the equator and the 
pole, is leſs in compariſon to the centrifugal force at the equa- 
„tor, than it would be at the fame degree of latitude, taken 
* upon a ſphere, or which 1s the ſame thing, the centrifugal 
force increaſes more, going from the poles towards the equator, 
upon an oblong ſpheroid,. than upon a perfect ſphere; and 
conſequently, gravity diminiſhes more, and a pendulum muſt 
be more ſhortened under the equator, in the hy potheſis of the 
* oblong ſpheroid, than in that of a perfect ſphere. 
Having deſcribed an oval curve of any kind, as for example, 
* the abovementioned ellipſis AD BE (Fig. 15.) and inſcribed 
the circle DH E, whoſe radius is DC — halt the ſhorter axis 
PDE; upon AD take any point as R, between the equator and 
pole; and from that point to the evolura OT X draw the ray 
* of curvature RT, which gives the line of tendency RP 
(Art. 4.) hkewite draw from the common center C, to the 
© circumicrence of the circle DH; a radius CV, parallel to 
P R, and meeting the circle at V; then from the points R V, 
* draw the lines RN, VZ, perpendicular to the axis AB. 
It muſt be obſerved, firſt, that as the ellipſis A D repreſents 
aa meridian of the oblong ſpheroid, the circle DH repreſents 
* a meridian of a ſphere in the ſame plane. 


Secondly, 
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« Secondly, that the point V on the circular meridian, atj- 
© ſwers to the ſame degree of latitude, as the point R upon the 
© elliptical meridian ; becauſe the lines PR, C V, being paral- 

« lel to each other, and perpendicular, the one to the ellpkas and 
i the other to the circle (by conſtruction) the touching planes, or 
horizons of the points R V, will likewiſe be parallel.. 

Thirdly, hence it follows, that the diminution of the cen- 


© trifugal force (acting againſt gravity) on account of its obli- 


« quity to the horizon (Art. 10.) of the ſame degree of latitude 
on the elliptical and on the circular meridian, is the ſame in 
both caſes, and in the ſame ratio, as the abſolute centrifugal 
* forces, repreſented by the perpendiculars R N, V Z (Art. 9.) 
therefore, to know whether the centrifugal force (either abſo- 


* lute or relative) of the point R, upon the oblong ſpheroid 


ADB E be leſs er greater with reſpect to the centrifugal force 


* under the common equator DE, than the centrifugal farce 
* (whether abſolute or relative) of the correſpondent point v 


upon the ſphere; nothing more is required than to ſee, which 
is the longeſt of the two perpendiculars, namely, RN in the 


* oblong ſpheroid, or V. in the ſphere : Since theſe two lines 
< expreſs the radi; of the circles of revolution; and conſe- 


« quently, the abſolute quantity of the centrifugal forces. 


© Fourthly and laſtly, that the ratio of the centrifugal forces | 
of two correſpondent points upen the oblong ſpheroid ADBE 


and the inſcribed ſphere DH E, to the centrifugal force of 


their equators is the ſame, . the ſphere of any other 
et 


« bigneſs ; and that it has been determined here of the diameter 
PD E, only to render the demonſtration eaſier, by giving the 


« * ſame conſequent to the antecedents RN and VZ. For, if 
about the center C and with the radius Cd, the circle d he be 


« deſcribed equal, for example, to a meridian of a ſphere of the 


* ſame ſolidity, as the oblong ſpheroid A DBE; and the ra- 


dius CV be produced, till it meet the circle d þ at the point , 
and 42 be let fall perpendicular to the common axis of revo- 


© Jution, and parallel to VZ. Ir is plain, that we ſhall always 


„ 
5 8 C 
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quently, DC will have the ſame ratio to DG Us to Ee 

* Therefore, in order to demonſtrate, that the centrifugal 


have VZ: DC: : 123: d C; or and conſe- 


* force of a point, taken in any latitude upon the oblong ſphe- 


* roid is leſs when compared to the centrifugal force of the like 
Pee 
point, 
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© point, taken upon a ſphere, with reſpect to the centrifugal 
force at the equator ; there is nothing more required than to 
* ſhew that RN C VZ; becauſe. by that means we ſhall have 


EM: AS 
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This being obſerved; from the point R, draw the line RI, 


parallel to the axis A B, and meeting the circle DH at K, 


* and the diameter DE of the equator at the point I : From 
© the point K having let fall the perpendicular KL = RN, 
upon the axis A B, and drawn K C to the center C; the queſ- 
* tion will be brought to this, vi. to know whether the point 
V coincides with the point K; or whether it is above it to- 
* wards D, or below towards H. | | | 
But CK CVS CCD >PR (Art. 8.) therefore, CK 
and PR being both between the parallels A C, RI, the 
© oreateſt CK is more inclined to them than the leaſt PR; and 
the angle K CA is leſs than the angle RPA = VCA: And fince 
© theſe two angles have each of t one of their ſides, coin- 
© ciding with the line A C, namely, the fide AP of the angle 
RP A, and the fide A Cof the angle K CA; it follows, that 
the fide V C of the angle VC A RPA >KCA, will go 
© above CK between CK and CD, and meet the line RI at 
© the point G, between K and I, and the circle DH at the 
point V, which conſequently will be above R I, between K 


and D: Therefore, CV = CG + GV is S PRG; 


and conſequently, VZ, which meets RI at the point E, is 
*©=ZAF +FV = RN FV; and therefore, RN = VI. 
FV; therefore RN C VZ. wo 

* And becauſe the ſame thing may be demonſtrated with re- 
* ſpeCt to any other poipt, taken between the equator and the 
pole; and that gravity, and conſequently, the length of a 
© pendulum diminiſhes, as the centrifugal force increaſes, 
g ieee, Sc. Q. E DP. 8 | 

« Corollary 12. From what has been demonſtrated, and 
from Prop. 3. Art. 8. it follows, that the perpendicular, 
which is drawn. from any point of an oval meridian to the 
axis, will be fo much ſhorter, in compariſon to the perpendicue 
lar drawn from the correſpondent point of an inſcribed circular 
* merid1an, as the latitude is greater; and conſequently (by 
Art. 11, No 3.) the centrifugal force will be ſo much the leis, 
* and graviry fo much the greater, upon the oblong ſpheroid, 


with reſpect to the centrifugal force, and the gravity under the 


Vor. VII, 13 "Ex For, 
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For, as the line RP does always decreaſe, as the point R 
js taken nearer the pole A; it is evident, that the angle V CK 
© will continually increaſe, with reſpect to the angles VCA, 
K Cà, as it is their difference; and conſequently, that the 
« perpendicular VZ will be ſo much greater than the perpendi- 
RN, b a "IP. 1 
The Dr. omits the demonſtration of the latter part of M. Mai- 
ran's abovementioned propoſition, which he juſtly deduced from 
his conſtruction, if what he ſays (N“ 2.) be right; becauſe in 


ſuch a caſe it cannot be called in queſtion; and proceeds to an 


obſervation he makes afterwards, viz. * We muſt take care to 
* obſerve in the foregoing propoſitions and corollaries, that the 
* compariſon is always made between two fimilar points of lati- 
© tude, taken upon the two ſpheroids, or upon one of the ſphe- 
© roids and the ſphere, between the equator and the poles, with 
reſpect to the centrifugal force upon the equator of any one of 
© theſe ſpheroids or of the ſphere. For, if we only compared 
* abſolutely the centrifugal force of a point of the equator of 
© the one, to the centrifugal force of a correſponent point of the 
* equator of the other; it 1s plain, that it would be greater upon 


aa a flatted ſpheroid than upon a ſphere, or than upon an oblong 
© ſpheroid of the ſame ſolidity, in the ratio ofthe great axis of the 


generating ellipſis of the flatted ſpheroid, to the diameter of the 
© ſphere, or to the ſhorter axis of the generating ellipſis of the 
© oblong ſpheroid. And in all likelihood, this muſt be the rea- 
© ſon that has made others, who have treated of this ſubject to 
imagine the very contrary of what I have demonſtrated.” 

As M. Mairan conſiders the earth at reſt, in the conſtruction 
for his above quoted demonſtration, and afterwards obſerves 
what effect the centrifugal force will have upon bodies on its 
farface, to diminiſh the gravity, with which they endeavour to 
deſcend in their line of tendency RP: He ſhould not only have 
taken notice (as he has done) that the whole centrifugal force 
N E is not to be ſubſtracted from the gravity at R, as the whole 
centrifugal force CD is to be ſubſtracted from the whole gravity 
at D, becauſe of the obliquity of KN to P R; but he ſhould 
hare alſo obſerved, that the obliquity of the plane of the pa- 
ralle] NR, in which the centrifagal force acts, muſt alter the 
line of tendency KP, ard change the direction RP into RW, 
ſomew here between the point P and the center C; for, if there 
be a heavy body as a plummet, hanging by a thread in the line 
SR or SP, the line of tendency which has been ſuppoſed per- 
fendiculat to the curve A RD, without taking in the effe&t of 
the centriſugal force; as ſoon as the ſpheroid revolves about 1's 

axis, 
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axis, the body which would fall in the line 8 R, acted upon 
only by one force, namely, that of gravity, will now be ated 
upon by another force, at the ſame time puſhing it in the line 
Ss ( which is the ſame as R) and conſequently will move in 
the line $7, diagonal of the parallelogram 58 Rr; or which 


is all one, a body placed at R will have its line of tendency in 


RW, as the Dr. has already ſhewn in Phil. Tranſ. No 386; 
only he did not ſuppoſe the earth a ſpheroid before the diurnal 
motion; and e at made uſe of the line Z V, inſtead of the 
line N R: So that it may be objected, that the angle » SR will 
not be ſo great ina ſpheroid, as in a ſphere ; becauſe the centri- 
fuga) force, which acts with the ſame obliquity (fince NR P 
=ZVC) is as much leſs in the ſpheroid, as NR is leſs than 


Z V. But the Dr. was aware of this; and therefore, he made 


the angle RS only of five minutes, when it really appears to 
be almoſt fix, when the earth is ſuppoſed ſpherical ; and there- 
fore, without coming to give the exact quantity of the {aid an- 
gle, one may eaſily perceive, that M. Caſſini's difference of the 
axis and equatorial diameter will produce a figure, in which the 
angle R S will not be leſs than five minutes. 1 

Such an obliquity, cauſed in the direction of gravity, will 
render the oblong 8 figure of the earth impoſſible; 
becauſe then fluids would not have the lines of their gravity, 
perpendicular to the horizons of the places, where they are 
(ſuppofing the horizons of places to be planes, touching the 
curve of the earth in thoſe places) and plumb-lines would be 
ſo far out of the perpendicular to lines of level, as to make an 
angle eaſy to be obſerved, as the Dr. has ſhewn before. 

But if the ſame cauſe be ſuppoſed to act upon the ſea to make 
it level, as makes heavy bodies to fall (which certainly muſt) 
then indeed, lines of level will he perpendicular. to plumb- 
lines, and the level of the ſea, taken always for the horizon of 
a place, will not be a plane rouching the earth, but cutting it 
towards the poles, and conſequently, the water will be carried 
towards the equator, as was before ſhewn. 

Befides, the difference of the action of the centrifugal force 
would not be ſo great between correſpondent points of the ſame 
latitude 1n the ſoheroid and in the ſphere: For, when the line 
of tendency RP is by the centrifugal force changed into R W, 


the you R upon the ſpheroid does no longer correſpond in la- 
e 


titude with the point V upon the ſphere ; but mult be taken 
nearer to V; ſo that the line R W may become parallel to VC, 
and RWA=VCA. _ | | 
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If it be alledged here, that M. Mairan ſuppoſes the earth in 
motion, and takes in the effect of the centrifugal force, when he 
makes the line of tendency to be RP; to this Dr. Deſaguliers 
anſwers, that if M. Mazran had confidered the earth, as re- 

volving upon its axis, he would not have made VC, the line of 
tendency of a ſpherical earth in motion; fince it is the line of 
tendency of ſuch an earth at reſt, GO 

In M. Mairan's obſervation abovementioned, he ſays, * that 
ve are not to compare the centrifugal force at the equator of 


an oblong ſpheroid, with the centrifugal force at the equator 


* of a ſphere, or at the equator of a flatted ſpheroid of the 


* ſame ſolidity ; all wing that then it would be greater in the 
© ſphere, and ſtill greater in the flatted ſpheroid: But only the 
« centrifugal forces in ſeveral latitudes open the ſame figure.“ 
Dr. Deſaguliers differs from him for the following reaſons, 

x Becauſe the force of gravity is not the ſame at the equator 
of the flatted ſpheroid, as it 1s at the equator of the ſphere, or 
as it is at the equator of the oblong ſpheroid. 

2. Becauſe it is not the ſame in different latitudes, in either 


of the ſpheroids (vide Sir 1/aac Newton's Princip. lib. N 1 
y 


Prop. 19, 20.) And M. Mairan's way of arguing will on 
ſerve, in caſe the gravity ſhould be the ſame in all the points of 
the ſurface of the earth in his figure, and alſo in the other two 
figures, 7 3 | 
For example, let the uniform gravity be called g; and 

1. Let the centrifugal force at the equator of the flatted ſphe- 


roid be called c ＋ 2, and the centrifugal force in any latitude, 


as for inſtance, the Jatitude of Paris (as it is diminiſhed on | 
account of a ſhorter co fine of latitude, and likewiſe on account 


of its obliquity to the line of tendency) be called c ++ 2 —} 
the difference of the diminution of gravity at Paris, and at 


| the e uator will Deg 0 2 — 3g — 0 ＋＋ 8 — ]. 
* the centrifugal force at the equator of the ſphere be 
called c + 1, and the centrifugal force at the latitude of Paris 


be called 6 +1 — I m; the difference of the diminution of 
gravity at Paris, and at the equator in a ſpherical earth, will 


— — e eng 
be Z —coblIl—g=-c+Hi-1i-In=l En 
4 Let the centrifugal force at the K Pk of the oblong 
ſpheroid be called c, and the centrifugal force at Paris be cal- 


led c - Im +71, the difference of the diminution of 
3 = dos | _ gravity 
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gravity at Paris, and at the equator, in an oblong ſpheroidical 


N —— — 
earth. will beg C - gc- -A A 6 
Now, if — ſhould in every hers — Y is 
evident, that the ſhortening of pendulum's at the equator would 
be greater 1n the oblong ſpheroid than in the ſphere, or in the 
flatted ſpheroid ; becauſe as the lengths of „ diminiſh 
with the gravity, thoſe lengths will be at Paris and at the 


equator, when compared, as g —Fz—Ito PG onpe 
in the flatted ſpheroid, as g CLI — I mto 27 = 


in the ſphere z and as g —c -In Lig —cin the 
oblong ſpheroid 3 and conſequently, Dom That M. Mai ran has 


demonſtrated, this ratio of g — c - Inu tog — 4, 
being greater than either of the others, the pendulum's muſt 
be ſhortened in the oblong ſpheroid. N 

But as the force of gravity is leſs at the equator of the flatted 
ſpheroid, than at the equator of the ſphere, or of the oblong 

heroid of the ſame ſolidity; let us expreſs its 22 in 
the three caſes by g — 5, g, and g ＋ s, and we ſhall then find 
the lengths of the pendulums, at the equator of the three ſolids, 
a8 g — F — ( 25 — +1, and 4 and conſe- 
bet the lengths 4 3 il be pen at the equa- 
tor of the oblong ſpheroid, becauſe g $5 — c is the greateſt 


I quantity. 


Laſtly, to compare the lengths of pendulum's at the equator 
of the oblong ſpheroid, thus found, with their lengths at the 
latitude of Paris upon the ſaid ſpheroid. Let us expreſs the 
exceſs of gravity at the equator, whereby it 1s greater than at 
Paris (becauſe in this figure, Paris is farther from the center 
of the earth than the equator by 23% part) by the letter 5, and 
the exceſs of the centrifugal force at the equator, above that 
part of it which acts directly againſt gravity at Paris, by 
} + m + n, the gravity at Paris by g, and the centrifugal 
force at the equator by c; then gg 5 — will ſtill repreſent 
the diminiſhed gravity, and anſwer to the length of pendulum's 


at the equator, whilſt g 4 = EN +#, or g —c =- 
NM +#1repreſents the diminiſh'd gravity ; and conſequently the 
length of pendulum's at Paris. If s be equal to I n , 
pendulum's will be as long at the equator, as at Paris; and if 


z be greater than In ++ 2, pendulum's will be longer at the 
a : | 25 equa- 
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equator. But making all poſſible allowance, in favour of 
M. Mairan's hypotheſis, no calculation will bring } + m ＋ # 
to be greater than, or ever equal to g: Therefore, his demon - 
ſtrations, abovementioned, are of no force to prove the earth an 
oblong ſpheroid. | ich: | | 

Ant now, Dr. D:/azuliers thinks, he has anſwered all that 
relates to the figure of the earth in M. Mairan's diſſertation ; 
by rr 2 that his conjectures can neither be ſupported by 
thoſe phyſical principles, which Sir 2 Newton has mathe- 
* deduced from unqueſtioned obſervations and expe- 
riments, accurately made; nor even by thoſe principles M. Mai- 
ran himſelf has aſſumed to ſerve his intended purpoſe — That 
his demonſtrations, relating to the difference of the action of 
the centrifugal force, are of no ſervice to him, for reconciling 
the experiments made on pendulum's, with M. Ca{ſini's mea- 
ſures ; becauſe when applied to Sir 1/aac Newton's principles, 
they will make pendulum's longer at the equator than at Paris; 
and when applied to M. Mairan's own principles, they will 
make them a whole inch ſhorter at the equator than at Paris, 
contrary to all obſervations, which at a medium make pendu- 
lum's, but about two lines or 12 part of an inch longer at the 
equator than at Paris — That he has built his demonſtrations 
upon a wrong notion of gravity — And that he has not confi- 
dered what is moſt material in the effect of the centrifugal force, 
acting on bodies deſcending by their gravity, between Nie equa- 
tor and the poles; namely, the alteration of their line of di- © 
rection, which would make them fall out of the perpendicular F 
towards the equator. 

Dr. Deſaguliers adds one more philoſophical argument, com- 
municated to him by a friend, and which is entirely indepen- | 
dent on thoſe principles of philoſophy, concerning which, ſome | 
of the Gentlemen that believe the oblong ſpheroidical figure ß 
the earth and the Engliſh philoſophers, are not. yet agreed; | 
and it is this. | 

If the earth were of an oblong ſpheroidical figure, higher at 
the poles than at the equator ; the axis of its revolution would 
either go thro' one © its ſhort diameters, or be continually . 
changing, unleſs the axis did exactly coincide with the axis of 8 

the figure. 1 1 
Demonſtration. Suppoſe ſuch an oblong figure as A 4 c 
(Fig. 16.) fixed to the axis Pp at the center C, but capable of t 
moving freely round it towards Por towards p; yet ſo as to be ] 
_ obliged to move with the axis, when it is turned round. Sup: { 


poſe now the poles P and p to be fixed; and the body, thus 


con 
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conſtituted, to be turned ſwiftly round the axis P; then if 
the angle ACP be oblique, and the figure A Da E be ob- 
long, the parts A C and U a will acquire a centrifugal force, 
which will enlarge the angle p C A, till it comes to be a 
right one. Beſides this, a velocity will be generated in the 
motion, while A is going towards the perpendicular eC, 
which will make it go farther on towards P, as to B, with a 
motion which will after that be retarded, till the centrifugal 
force. has ſtrength enough to ſend it back again the contrary 
way; and ſo it will move continually with a reciprocal mo- 
tion, like the oſcillation of a pendulum ; and if a little of 
this motion be loſt at every oſcillation, then the oblong figure 
A Da E will at laſt move quietly about its lefler axis DE, 
coinciding with Pp. | „ 

If Aa did not at firſt exactly coincide at P p, the centrifu- 
gal force will have the above-mentioned effect; and that this 
is not the caſe in the earth is more than probable; becauſe 
the unequal diſtribution of ſea and land, befides the phæno- 
mena of the tides muſt make the axis of its gravity, and 
conſequently, the axis of its revolution, to differ from the 
axis of the oblong ſpheroid, if the earth had ſfucha figure; 
without conſidering that every earthquake would alter fo 
nice an equilibrium, which once loſt would never be recover d 
again. | 2 FE 1 | 

>] leave nothing unexamined, relating. to the controverſy, 
Dr. Deſaguliers again conſiders the meaſures and obſervations 
mentioned in the account of the meridian, drawn thro” 
France, in the Memoirs f the Royal Academy, tor the year 
1720; and he finds them to want a great dealof the accuracy, 
requir'd in ſo nice a point, as determining the different 
lengths of degrees upon the ſurface of the earth: To prove 
his aſſertion, Dr. Deſaguliers refers the reader to the follow- 
ing tables, by which it appears, that if any thing certain can 
be deduced trom the faid obſervations and mealures (either 
taken as they are, or reduced to the level of the ſea, by 
M. Caſſini's rules, vide Memoirs of the Royal Academy for 
the year 1720 vol. I. p. I. ch. 13.) it will be in favour of 
Sir Iſaac Newton's figure of the earth, rather than theirs. 

In the following table, the firſt column exhibits the names 
of places; the ſecond the diſtances from Paris, according to 
the meaſures taken by the French gentlemen; the third the 
latitudes, ſuch as the meaſured diſtances will give them, 
luppoling the earth ſpherical; the fifth the e 

ctween 
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between theſe and the latitudes obſerv'd, expreſe'd in feconds 
of a degree, where, when the latitude computed exceeds the 
latitude obſerv'd, the letter N (north) ſhews that difference 
to be in favour of M. Caſſini 's figure, and the contrary diffe- 
rence, mark'd by the letter 8 (ſouth) is in favour of Sir J/aac 
Newton's figure. 4 


Names of Diſtances |Latitudes ob-|Latitudes in a[Differences .. 
Places. from Paris: ſer ved. {ſpherical Earthſin ſeconds. . 


meaſured. computed from 
* 8 | the meaſured | | 
| | iſtances. 4 | 
J. II. | III. £ TV. | V. 
| Toiſes. F 1 


Dunkirk. 125552 [51 2 25 2/7 2 254] © 
Amiens. | 60370 149 53 48 49 53 48, c 
Sourdon. | 49970 3/49 + 42 49 42 521] 10, N 
Paris. 43 50 10 48 50 20,3 | 10,3 N 
Malvoiſine 18838 48 30 47 48 30 32,1 14.98 
Vouſon. 67962 47 39 17 47 38 53.6 | 23,4 8 
Bourges. 100192 47 4 31 47 04 58,7 27,7 N 
S. Sauvier 139934 46 23 24 46 23 12 12,0 8 
Croc. [159540 45 51 43 (45 52 4.6 21,6 N 
Bort. 196484 45 23 27 (45 23 45-2 | 18,2 N 
Aurillac. 223606 44 55 13 [44 55 14,5 1,5 N 
Rodts. [256575 44 20 54 44 20 35,1 19,9 8 
Alby. 280612 43 55 32 43 55 19 13,0 8 
Careaſſone 321430 [43 12 56 (43 12 24,5 | 31,5 8 
Collioure. 360604 [42 31 13 242 31 13,84 0. 


In this table it is to be obſerved, that there is an equal 
number of differences, marked N. and 8. and if the diffe- 
rences on each fide be added together, there will be 89% 4 
on the north fide, and 114/, ) on the ſouth. This laſt agrees 
beſt with Sir 7/aac Neæꝛvron's figure, which muſt be tuppoſed 
for the correction of ſo great a difference. 3 

In the next table, the firſt column exhibits the names of 
places ; the ſecond the latitudes obſerved; the third the diſ- 
rances in the meridian from Paris, reduced to the level of 
the ſea; the fourth the differences of the ſecond column, ex- 
preſſed in ſeconds of a degree; the fifth the differences of 
the numbers in the third column; and the fixth the meaſure 
of a degree by the fourth and fifth columns compared. 

Wes + | Names 


„ ww Yo (a. 


The K. Obſervatory.148* 50 10 


Vouſon. 


Paris and Collioure 
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Names of places. | Ha [Second] | 
men n e ole 109191 (+ RNAI 2s 
ELL ML ED ZEMT 30086 r 
i e „ rei, ro- rot- 
Dunkirk. 18 2“ 19'1125454 4103” Eg 57040 


Amiens. 49 53 56 60444 

N r 85 29416 [56965 
Clermont. 9 92 088 1967 131028 156787 
4253 (57959 [57525 


2 47 39 17 | 67959 
8.  Sauvier, ' | 46 23 21 139237 4553 171978 56912 


Croce. + 445 51 43 [169539 1677 126941 [57834 


ort. 45 23 45 105480 45 
Aurillac. 3 3 22361673 [27136 [57028 


| | AK 2060 32858 157422 
It! . N ü 44 20 53 25047411521 1755 * 
Se . 35 3 201% % (46818 [57468 
Selene, 443 12 655 3214302 184 [56380 
Coll toute. 142 31 13 360614 1 | 


* 


In this table in the third column, over againſt St. Sauvier, 
der which was 139944 is corrected to make it 139937, 
in favour of the oblong ipheroid. © In the fixth column, the 
controverſy. Thenif a compariſon be made between Dunkirk, 
St. Sauyjer (which is very near the middle of France, and 
almoſt in the meridian of Paris) and Collzoyre, the menſu- 
ration is abſolutely in favour of Sir T/aac Newton's theory; 
the mean degree between Dunkirk and St. Sauvier being 


numbers appear ſo irregular, as to be unfit to decide this 


* 


larger by about 64 toiſes than between St. Sauvier and Col 
lioure; and to reduce them to an equality, there muſt be a 


greater alteration made in the ſituation of thoſe three places, 
than is reaſonable to ſuppole their obſervations are capable of 


3 * 


admitting. Here follows the compariſon. 


5706T 
1 56960 
da mean degree 1s 57097 


579090,4 
57026,5 


According to M. Picard. | 57060 

To conclude, Dr. Deſaguliers propoſes a me nod of o- 
ſerving the ſhadow of the earth in lunar cclipics; whereby 

Vor, VII. 13 | L © the 


| WY 


Dunkirk and Collioure 
Dunkirk and Parts 


Dunkirk and St. Sauvier | 
St. S2uvier and Collioure 


—— — 


1901 29602 5668 


r 
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the differences between the diameters in the oblong ſpheroi- 
dical figure, if there be ſuch an one; as M. Caſſini affirms (viz, 
of 96 to 95) may be diſcovered. a 
Let P APA (Fig. 17.) repreſent the earth, ſeen from the 
ſan at the time of the ſummer ſolſtice; it is evident, that the 
ſame figure will expreſs the ſection of the earth's ſhadow at 
the moon's diſtance, as ſeen from the earth. If EF repre- 
ſent the ecliptic, EE will be the ſhorteſt diameter of the 
ſection; and if LI be taken (for, the path of the moon, in a 
total and central eclipſe thereof, by obſerving the time 
ſpent in the paſſage of the center of the moon, thro' the 
Madow, and reducing that time to ſeconds of a degree of a 
great circle of the heavens, we ſhall have the leaſt diameter 
of the ſhadow. * RET. Faak 
Again let the ſame letters (as Fig. 18.) repreſent the fame 
things; only here the ſection of the ſhadow is ſuch, as the 
earth will caſt at the equinox, and the eclipſe of the moon is 
here ſuppos'd partial, its center juft touching the ſhadow, 


When the moon's center is got to. c, if the latitude of its 
center or its diſtance from the ecliptic” be obſerv'd, we ſhall 


have the length c C nearly equal to the longeſt ſemi-diameter 

Now comparing c C (Fig. 18.) to LC (Fig. 17.) the diffe- 
tence between C and CP in the former figure and between 
CL and CZ in the latter not being worth notice; they 
ought to be to each other, as 96 to 93, which in ſuch a 
ſhadow will give a difference of about 25! at a medium, ſen- 
ſible enough to be obſerv'd, notwithſtanding the Penumbra. 
If therefore thoſe aſtronomers, who have inſtruments nice 
enovgh, and ſufficient fkill in the management of them, to 
take angles to three or four ſeconds of a degree, will obſerve 


what the Dr. has been mentioning in total and partial eclipſes 
of the moon; by ſuch obſervations they will eaſily convince 


us, that the figure of the earth is ſuch, as M. Caſſini ſuppoſes 
it, or convince him that he has been miſtaken. © © + 
The ſemi-diameter ofthe earth's ſhadow, when the earth 
is in perihelio, and the moon in apogæo is 38 or 2280l/, with- 
out confidering the increaſe of the ſhadow, on account of the 
earth's atmoſphere, which would make it 39“ or 2340) (allow- 
ing one lecond for a mile) and the ſame ſemi-diameter of the 
ſhadow, when the carth is in aphelio, and the moon in 
perigæo is 46 2c or 2780, which increas'd on account of the 
carth's atmoſphere, will bring it to 4) 200%, or 2$4c!, Now 
| | if 
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the ratio of 95 to 96 be zaken in 1 caſes you will have 

8 96 22. 2 23647/,6 | 

theſe analogies. $95 1 28407 : 28650088 So that 
2364/6 — 2340! = 24',6 will be the difference of the ſemi- 
diameters, when the ſcion of the ſhadow is the leaſt; and 
2869/8 —2840 =290,8 will be the difference of the ſemi · dia- 
meters, when the ſection of the ſhadow is the greateſt; the 
ſum of thoſe differences 240,6 + 29!,8 halv'd, will give the 
difference, when the ſection of the ſhadow is at a medium 
= 29,4: From which if we take 2, 4, becauſe in Fig. 18. 
Cc is alittle leſs than CP, and in Fig. 15. LC is lomething 
greater than A C; we ſhall have Cc in Fig. 18. to compare 
with LC in Fig. 1. which will exceed it by 257, if M, Caf: 

ſini's figure of the earth be the true one, | | 
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